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CLAIMS 



[Claim(s)] 

1. Approach of Detecting Reaction ~ it is — A Biopolymer Ingredient Containing I Reaction Substrate and 
Many Self-assembly Nature Monomers — calling — ii reaction means preparing — b — said reaction means — 
a Norio Saki withers height molecule ingredient — exposing — and ~ c — chemge of the color of the Norio 
Saki withers height molecule ingredient in which generating of said reaction partial at least is shown The 
approach of coming to contain what is detected. 

2. Approach according to claim 1 said reaction means includes lipid cleavage means. 

3. Claim 1 which contains further step which carries out quantum of change of color of said biopolymer 
ingredient The approach of a publication. 

4. Said biopolymer ingredient is liposome, a thin film, a capillary, the spiral aggregate, and the fiber. It 
indicates to claim 1 chosen fi*om the aggregate and the group which consists of a solvation polymer. 
Approach. 

5. It is a publication to claim 1 in which said self-assembly nature monomer contains a diacetylene monomer. 
Approach- 

6. Said self-assembly nature monomer is 5, 7-docosa gene acid, 5, and 7-pen TAKOSA gene acid. It is 
chosen ft^om the group which consists of 10, 12-pen TAKOSA gene acids, and those mixture. Approach 
containing a diacetylene monomer according to claim 1 . 

7. said self-assembly nature monomer — acetylene, alkenes, thiophenes, and Pori Thiophenes, siloxanes, 
polysilane, aniline, pyrroles, and Pori Acetylene, Pori (p-FIREN vinylene), Pori (p-FIREN), and vinyl 
PIRIJI it is chosen fi:om NIUMU and the group which consists of those mixture ~ being according to claim 
1 — Approach. 

8. Direction according to claim 1 where said biopolymer ingredient contains one or more ligands fiirther 
Law. 

Said One or More Ligands 9. Protein, Antibody, Carbohydrate, Nucleic Acid, Drug, Chromophore An 
antigen, a chelate compoimd, a short chain peptide, pepstatin, Diels- Alder - reagent, molecular recognition 
complex, an ion radical, the radical of polymerization nature, a linker radical and electron donor An 
electronic acceptor, a hydrophobic group, a hydrophilic group, an acceptor affinity radical, trisaccharide, 
tetrasaccharide, and gun griot Group which consists of Cyd GM 1, ganglioside GTlb, sialic acids, and those 
mixture fi*om — approach according to claim 8 chosen. 

10. To claim 8 in which said one or more ligands have the compatibility over said reaction means The 
approach of a publication. 

1 1 . said biopolymer ingredient contains one or more dopants fiirther ~ being according to claim 1 ~ 
Approach. 

12. Said One or More Dopants — Surface Active Agent, Polysorbate, and Octoxynol Sodium dodecyl sulfate, 
a polyethylene glycol, a dipolar ion detergent, DESHI RUGURUKOSHIDO, deoxycholate, a diacetylene 
derivative, PhosphaCHIJIRUSE Lynn, phosphatidylinositol, phosphatidylethanolamine, HOSU A 
FACHIJIRU choline, phosphatidylglycerol, phosphatidic acid, HOSUFU An ACHIJIRU methanol, 
cardiolipin, ceramide, cholesterol, SUTEROI DO, cerebroside, lysophosphatidylcholine, D-erythrosine 
GOSHIN, Staple fiber INGO myelin, the dodecyl phosphochoHne, N-BIOCHI nil phosphatidyl ETANO It is 
an account to claim 1 1 chosen from - RUAMIN and the group which consists of those mixture. The 
approach of**. 

13. said one or more dopants — sialic-acid derivatization diacetylene and lactose induction body-ized 
diacetylene and amino acid derivatization diacetylene ~ and ~ those — mixture — ** — approach according 
to claim 1 1 chosen from a group. 

14. Said biopolymer ingredient contains a base material fiirther, and said biopolymer ingredient is said 
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support. Approach according to claim 1 currently fixed to the body. 

15. Said base material is polystyrene, polyethylene. Teflon, a mica, and the SEFA deck. SU, sepharose, a 
polyacrylonitrile, a fiher, glass, gold, SHIRIKO Approach according to claim 14 chosen fi-om NCHIPPU 
and the group which consists of a silica. 

16. The approach according to claim 2 said cleavage means contains lipase. 

17. Said lipase is phospholipase A2, phospholipase C, and phospho RIP A. Approach according to claim 16 
chosen fi'om the group which consists of ZE D. 

18. It is business about the biopolymer ingredient containing an ANARAITO substrate and many 
self-assembly nature monomers. It is into a Norio Saki withers height molecule ingredient about the sample 
expected that mind is carried out and said ANARAITO is included. It is ** about change of the color of the 
Norio Saki withers height molecule ingredient in which it carries out and existence of said ANARAITO is 
shown. The detection approach of the existence of ANARAITO which comes to contain what is come out 
and done. 

19. The approach according to claim 18 said ANARAITO includes a lipid cleavage means. 

20. Said biopolymer ingredient is liposome, a thin film, a capillary, the spiral aggregate, and the fiber. It 
indicates to claim 18 chosen fi-om the aggregate and the group which consists of a solvation polymer. 
Approach. 

21. It is a publication to claim 18 in which said self-assembly nature monomer contains a diacetylene 
monomer. Approach. 

22. Said self-assembly nature monomer is 5, 7-docosa gene acid, 5, and 7-pen TAKOSA gene acid. It is 
chosen from the group which consists of 10, 12-pen TAKOSA gene acids, and those mixture. Approach 
containing a ** diacetylene monomer according to claim 18. 

23. said self-assembly nature monomer — acetylene, alkenes, thiophenes, and Pori Thiophenes, siloxanes, 
polysilane, aniline, pyrroles, and Pori Acetylene, Pori (p-FIREN vinylene), Pori (p-FIREN), and vinyl 
PIRIJI it is chosen from NIUMU and the group which consists of those mixture — being according to claim 
18 — Approach. 

24. Direction according to claim 18 where said biopolymer ingredient contains one or more ligands fiirther 
Law. 

Said One or More Ligands 25. Protein, Antibody, Carbohydrate, Nucleic Acid, A drug, chromophore An 
antigen, a chelate compound, a short chain peptide, pepstatin, Diels-Alder - reagent, molecular recognition 
complex, an ion radical, the radical of polymerization nature, a linker radical and electron donor An 
electronic acceptor, a hydrophobic group, a hydrophilic group, an acceptor affinity radical, trisaccharide, 
tetrasaccharide, and gun griot Group which consists of Cyd GM 1, ganglioside GTlb, sialic acids, and those 
mixture from — approach according to claim 24 chosen. 

26. Claim 24 in which said one or more ligands have the compatibility over said ANARAITO The approach 
of a publication. 

27. said biopolymer ingredient contains one or more dopants fiirther ~ being according to claim 18 — 
Approach. 

28. Said One or More Dopants — Surface Active Agent, Polysorbate, and Octoxynol Sodium dodecyl sulfate, 
a polyethylene glycol, a dipolar ion detergent, DESHI RUGURUKOSHIDO, deoxycholate, a diacetylene 
derivative, PhosphaCHIJIRUSE Lynn, phosphatidylinositol, phosphatidylethanolamine, HOSU A 
FACHIJIRU choline, phosphatidylglycerol, phosphatidic acid, HOSUFU An ACHIJIRU methanol, 
cardiolipin, ceramide, cholesterol, SUTEROI DO, cerebroside, lysophosphatidylcholine, D-erythrosine 
GOSHIN, Staple fiber INGO myelin, the dodecyl phosphocholine, N-BIOCHI nil phosphatidyl ETANO It is 
an account to claim 27 chosen from - RUAMIN and the group which consists of those mixture. The 
approach of**. 

29. said one or more dopants — sialic-acid derivatization diacetylene and lactose induction body-ized 
diacetylene and amino acid derivatization diacetylene — and — those ~ mixture ~ ** — approach according 
to claim 27 chosen from a group. 

30. Said biopolymer ingredient contains a base material further, and said biopolymer ingredient is said 
support. Approach according to claim 1 8 currently fixed to the body. 

31. Said base material is polystyrene, polyethylene, Teflon, a mica, and the SEFA deck. SU, sepharose, a 
polyacrylonitrile, a filter, glass, gold, SHIRIKO Approach according to claim 30 chosen from NCHIPPU 
and the group which consists of a silica. 
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32. The approach according to claim 19 said cleavage means contains lipase. 

33. Said lipase is phospholipase A2, phospholipase C, and phospho RIP A. Approach according to claim 32 
chosen from the group which consists of ZE D. 

34. It is Approach of Detecting Inhibitor. A Biopolymer Ingredient Containing I Reaction Substrate and 
Many Self-assembly Nature Monomers, ii) ~ a reaction means — and iii) Sample expected that an inhibitor 
is included It prepares. It is 1 about the sample expected that the b aforementioned biopolymer ingredient 
and said inhibitor are included. It doubles with a clue, c — the sample expected that said biopolymer 
ingredient and said inhibitor are included — the above a reaction means — exposing — and — d — the 
existence of change of the color of said biopolymer ingredient ~ detecting — thereby ~ said inhibitor 
Activity is detected. The approach of coming to contain things. 

35. It is one or more pairs about change of said color to detect change of the color of said biopolymer 
ingredient. Approach including making it contrast with a ** sample according to claim 34. 

36. Claim 34 which contains further the step which carries out the quantum of the change of the color of said 
biopolymer ingredient The approach of a publication. 

37. The approach according to claim 34 said reaction means includes a cleavage means. 

38. Said biopolymer ingredient is liposome, a thin film, a capillary, the spiral aggregate, and the fiber. It 
indicates to claim 34 chosen from the aggregate and the group which consists of a solvation polymer. 
Approach. 

39. It is a publication to claim 34 in which said self-assembly nature monomer contains a diacetylene 
monomer. Approach. 

40. Said self-assembly nature monomer is 5, 7-docosa gene acid, 5, and 7-pen TAKOSA gene acid. It is 
chosen from the group which consists of 10, 12-pen TAKOSA gene acids, and those mixture. Approach 
containing a diacetylene monomer according to claim 34. 

41. said self-assembly nature monomer — acetylene, alkenes, thiophenes, and Pori Thiophenes, siloxanes, 
polysilane, aniline, pyrroles, and Pori Acetylene, Pori (p-FIREN vinylene), Pori (p-FIREN), and vinyl 
PIRIJI it is chosen from NIUMU and the group which consists of those mixture ~ being according to claim 
34 — Approach. 

42. Direction according to claim 34 where said biopolymer ingredient contains one or more ligands further 
Law. 

Said One or More Ligands 43. Protein, Antibody, Carbohydrate, Nucleic Acid, A drag, chromophore An 
antigen, a chelate compound, a short chain peptide, pepstatin, Diels-Alder - reagent, molecular recognition 
complex, an ion radical, the radical of polymerization nature, A linker radical, electron donor ** A child 
acceptor, a hydrophobic group, a hydrophilic group, an acceptor affinity radical, trisaccharide, 
tetrasaccharide, gang RIOSHI DO GM 1, ganglioside GTlb, a sialic acid, and group that consists of those 
mixture Approach according to claim 42 chosen. 

44. To claim 42 in which said one or more ligands have the compatibility over said reaction means The 
approach of a publication. 

45. said biopolymer ingredient contains one or more dopants further ~ being according to claim 34 — 
Approach. 

46. Said One or More Dopants — Surface Active Agent, Polysorbate, and Octoxynol Sodium dodecyl sulfate, 
a polyethylene glycol, a dipolar ion detergent, DESHI RUGURUKOSHIDO, deoxycholate, a diacetylene 
derivative, PhosphaCHIJIRUSE Lynn, phosphatidylinositol, phosphatidylethanolamine, HOSU A 
FACHIJIRU choline, phosphatidylglycerol, phosphatidic acid, HOSUFU An ACHIJIRU methanol, 
cardiolipin, ceramide, cholesterol, SUTEROI DO, cerebroside, lysophosphatidylcholine, D-erythrosine 
GOSHIN, Staple fiber INGO myelin, the dodecyl phosphocholine, N-BIOCHI nil phosphatidyl ETANO It is 
an account to claim 45 chosen from - RUAMIN and the group which consists of those mixture. The 
approach of**. 

47. said one or more dopants — sialic-acid derivatization diacetylene and lactose induction body-ized 
diacetylene and amino acid derivatization diacetylene — and ~ those ~ mixture — ** ~ approach according 
to claim 45 chosen from a group. 

48. Said biopolymer ingredient contains a base material fiirther, and said biopolymer ingredient is said 
support. Approach according to claim 34 currently fixed to the body. 

49. Said base material is polystyrene, polyethylene. Teflon, a mica, and the SEFA deck. SU, sepharose, a 
polyacrylonitrile, a filter, glass, gold, SHIRIKO Approach according to claim 48 chosen from NCHIPPU 
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and the group which consists of a silica. 

50. The approach according to claim 37 said cleavage means contains lipase. 

51. Said lipase is phospholipase A2, phospholipase C, and phospho RIPA. Approach according to claim 50 
chosen from the group which consists of ZE D. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Direct colorimetry detection of biocatalyst This application applies on March 3, 1997, and is the U.S. 
temporary application 60th under current connection / No. 039 or 749. 

******** is asserted. All the contents of this temporary application shall be included in this specification by 
citation. 

This invention makes a part of research which received a part of exchange of the U.S. Department of Energy 
in DOE contract-number DE-AC03-76SF No. 00098. The government has a certain fixed right to this 
invention. 

Background of invention This invention relates to the approach and constituent for carrying out direct 
detection of the conformation change of the film by detecting change of the color of a biopolymer ingredient. 
Especially this invention enables screening of a reaction inhibitor at the direct colorimetry detection of 
ANARAITO constituting a film alteration reaction (membrane modifying reaction) and the cause of such an 
alteration, and a list. 

Background of invention The measurement and identification of the activity of various enzymes or other 
molecules which participate in a membranous rearrangement (for example, especially lipid cleavage, a 
polymerization, lipid flipping, film penetration signal transfer, the vesiculation, lipid-izing (lipidation), 
glycosylation, an ion channeling, a molecule rearrangement, and phosphorylation) are important for 
development of the approach and constituent which adjust membranous biology and a membranous related 
process (for example, signal transfer). Such an approach and a constituent can find out an application at 
many symptom (for example, cancer, diabetes-mellitus, virus infection, obesity, etc. are mentioned) lists for 
accommodation and the therapy of a physiological process (for example, storage, aging, a metabolic 
tumover, etc. are mentioned). 

An interface catalysis is one example of such film reconstruction, and illustrates characterization of these 
film reconstruction, the advantage of the current technique in an activity, and a limitation. The interface 
catalysis in a biomembrane plays an important role in the outside of a cell, and an intracellular process 
including the class of enzyme of the range which exists [ glycosidase / steeirolj^ic enzyme, acyltransferases, 
protein kinase, ]. Especially stearolytic enzyme is participating in the important biochemical process 
including fat digestion and signal transfer. The role [ in / in the latest interest about the phospholipase A2 
(PLA2) (see for example, Kini, Venom Phospholipase A2 Enzymes, Wiley, and Chichester[1997]; and 
Waite, The Phospholipases, Plenum Press, and New York [1987]) which is one of such the enzymes / 
emission of the arachidonic acid fi-om the film and lysophospholipid ] is an opportunity, these compounds — 
eicosanoid (for example, prostagladins — ) It is a precursor for the biosynthesis of leukotrienes and 
hydroperoxyfatty acid. This eicosanoid It is participating in the inflammatory disease of existing range, such 
as asthma, ischemia, and rhevmiatic arthritis. (For example) Bomalaski and Clark, and Arthritis In a list, and 
Rheumatism 36,190 [1993];Ramirez and Jain, Proteins: Structure Function, and Genetics, 9,229 [1991]; 
Dennis And Wong, Phospholipase A2:Role and Function in Inflammation, Plenum, and New York [1990] 
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are referred to. And vision (see Camras et al., Ophthamology 103, and 1916 [1996]), Platelet aggregation 
(see Wu, J.Formos, and Med.Assoc.95,661[1996]), Differentiation (see Casimir et al. and Differentiation 
60,203 [1996]) and luteolysis of a fat cell etc. — it may be participating in many other physiological 
processes (see Tsai and Wiltbank, BioLReprod.57, and 1016[1997]). Therefore, identification of PLA2 
inhibitor is a field studied briskly now, and may bring about development of a new remedy and the new 
biochemical discernment to the mechanism of enzyme activity (115 Dennis, above-shown; Gelb et al. and 
FASEB Joumal 8,916 [1994]; a list Lin and Gelb, J.Am.Chem.Soc. 3932 [1993]). 

PLA2 ~ a glycerophospholipid — the catalyst of the hydrolysis of the acyl ester bond like 2-acyl is carried 
out chiefly, and the fatty acid and lysophospholipid of isolation are generated. As a typical approach of 
measuring this activity, a discontinuity radiochemistry technique (Ehnholm and Kuusi, Meth.Enzymol, 
129,716 [1986]), a fluorescence technique (232 Bayburt et al.. Analytical Biochemistry, 7 [1995]), and a 
spectrophotometry technique (Reynold et al. and Analytical Biochemistry 204,190 [1992]) are mentioned. 
Indicator acyl phospholipid is used as a substrate and these measuring methods estimate enzyme activity 
with activity, fluorescence, or the absorbance of a fatty acid that cleft. Some technique, especially 
radiolabeling methods may need to extract and isolate a cleavage fatty acid from an unreacted substrate with 
the thin-layer chromatography of HPLC. Considering quick analysis (for example, high throughput assay 
which screens possible enzyme inhibitor) of enzyme activity, it is disadvantageous that an extract process 
and a synthetic indicator substrate are need. Furthermore, the catalysis of phospholipase tends (it is Wu and 
Cho, Analytical Biochemistry 221, and 152 [1994] to Grainger et al., Biochimica et Biophysica Acta 1022, 
and a 146 [1990]; list) to be influenced by the chemical stmcture of a phospholipid substrate. Therefore, it is 
very desirable to use the substrate which exists in the nature by which an indicator is not carried out. 
The need for the substrate which exists in the nature of this non-indicator is not only applied to the property 
decision of phosphoHpase A2 but applied to other nature of arbitration, or an artificial membrane alteration 
event at other phospholipases (for example, phospholipase C and phospholipase D), general lipase (for 
example, the triacylglycerol lipase, lipoprotein lipase, and pancreatic lipase), other film alteration enzymes 
(for example, stearolytic enzyme, acyltransferases, protein kinase, and glycosidase), and a list. The approach 
and constituent which offer simple detection of an alteration event and enable high throughput screening of 
an inhibitor especially are desired. 

Outline of invention This invention relates to the approach and constituent for carrying out direct detection 
of the conformation change of the film by detecting change of the color of a biopolymer ingredient. 
Especially this invention enables screening of a reaction inhibitor at the direct colorimetry detection of 
ANARAITO constituting a film alteration reaction and the cause of such an alteration, and a list. 
This invention offers the approach of detecting a reaction, prepares a reaction substrate, the biopoljmier 
ingredient containing two or more self-assembly nature monomers, and a reaction means, exposes a 
biopolymer ingredient to a reaction means, and comes to contain detecting change of the color of the 
biopolymer ingredient in which it is shown that the reaction occurred partially at least. With a certain 
operation gestalt, this approach includes further the process which carries out the quantum of the change of 
the color of a biopolymer ingredient. 

With a certain operation gestalt, a reaction means includes a lipid cleavage means. With a specific operation 
gestalt, a cleavage means contains lipase. Lipase is chosen from the group which consists of phospholipase 
A2, phospholipase C, and phospholipase D with a concrete operation gestalt. 

This invention offers the approach of being what is chosen from the group which a biopolymer ingredient 
becomes from liposome, a thin film, a capillary, the spiral aggregate, the fibrous aggregate, and a solvation 
polymer. With a certain operation gestalt, the self-assembly nature monomer of living body pol5mieric 
materials contains a diacetylene monomer. With a certain operation gestalt, a self-assembly nature monomer 
contains the diacetylene monomer chosen from 5, 7-docosa gene acid (docosadiynoic acid), 5, 7-pen 
TAKOSA gene acid (pentacosadiynoic acid), 10, 12-pen TAKOSA gene acid, and the group that consists of 
such combination. A self-assembly nature monomer is chosen from acetylene, alkenes, thiophenes, the poly 
thiophenes, siloxanes, polysilane, aniline, pyrroles, polyacethylenes, Pori (p-FIREN vinylene 
(phylenevinylene)), Pori (p-FIREN (phylene)), vinyl pyridinium, and the group that consists of such 
combination with other operation gestalten. 

This invention offers how a biopolymer ingredient comes to contain one or more sorts of ligands further. 
Ligand is chosen from protein, an antibody, a carbohydrate, a nucleic acid, drugs, a chromophore, an antigen, 
a chelate compound, a short chain peptide, pepstatin, the Diels- Alder reagent, molecular recognition 
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complex, an ion radical, a polymerization nature machine, a linker radical, an electron donor, an electronic 
acceptor, a hydrophobic group, a hydrophilic group, an acceptor affinity radical, trisaccharide, 
tetrasaccharide, ganglioside GM 1, ganglioside GTlb, a sialic acid, and the group that consists of such 
combination with a certain operation gestalt With a certain operation gestalt, ligand has the compatibility 
over a reaction means. 

This invention offers how a biopolymer ingredient comes to contain one or more sorts of dopants further. 
With a certain operation gestalt, a dopant A surface active agent, polysorbate, the octoxynol. Sodium 
dodecyl sulfate, a polyethylene glycol, an amphionic surface active agent, A DESHIRU glucoside 
(decylglucoside), deoxycholate, A diacetylene derivative, phosphatidylserine, phosphatidylinositol, 
Phosphatidylethanolamine, phosphatidylcholine, phosphatidylglycerol, Phosphatidic acid, a phosphatidyl 
methanol, cardiolipin, ceramide. It is chosen from the group which consists of cholesterol, the steroids, 
cerebroside, lysophosphatidylcholine, D-erythrosine GOSHIN, sphingomyelin, the dodecyl phosphocholine, 
N-BIOCHI nil phosphatidylethanolamine, and such combination. With a concrete operation gestalt, a dopant 
contains the diacetylene derivative chosen from sialic-acid derivatization diacetylene, lactose derivatization 
diacetylene, amino acid derivatization diacetylene, and the group that consists of such combination. 
With a certain operation gestalt, a biopolymer ingredient contains further the base material which fixes a 
biopolymer ingredient. A base material is chosen from polystyrene, polyethylene. Teflon, a mica, sephadex, 
sepharose, polyacrylonitriles (polyacrynitriles), a filter, glass, gold, a silicon chip, and the group that consists 
of a silica with a specific operation gestalt. 

This invention offers further the approach of detecting the existence of ANARAITO, prepares the substrate 
to ANARAITO, and the biopolymer ingredient containing two or more self-assembly nature monomers, 
exposes the sample expected that ANARAITO is included to a biopolymer ingredient, and comes to contain 
detecting change of the color of the biopolymer ingredient in which existence of ANARAITO is shown. 
With a certain operation gestalt, ANARAITO includes a lipid cleavage means. With a specific operation 
gestalt, a cleavage means contains lipase. Lipase is chosen from the group which consists of phospholipase 
A2, phospholipase C, and phospholipase D with a specific operation gestalt. With a certain operation gestalt, 
a biopolymer ingredient contains one or more sorts of ligands fiarther. With a certain operation gestalt, 
ligand has the compatibility over ANARAITO. 

This invention is what offers the approach for detecting an inhibitor further. A reaction substrate, the 
biopolymer ingredient containing two or more self-assembly nature monomers, a reaction means. Prepare 
the sample expected that an inhibitor is included in a list, and the sample expected that a biopolymer 
ingredient and an inhibitor are included is doubled. It comes to contain exposing the sample expected that a 
biopolymer ingredient and an inhibitor are included to a reaction means, detecting change of the color of a 
biopolymer ingredient, and detecting the activity of an inhibitor. With a certain operation gestalt, detection 
of change of the color of a biopolymer ingredient includes comparing change of a color with one or more 
contrast samples. With a certain operation gestalt, this approach includes further the process which carries 
out the quantum of the change of the color of a biopolymer ingredient. 

With a certain operation gestalt, a reaction means includes a lipid cleavage means. With a specific operation 
gestalt, a cleavage means contains lipase. Lipase is chosen from the group which consists of phospholipase 
A2, phospholipase C, and phospholipase D with a concrete operation gestalt. 

Explanation of a drawing Drawing 1 shows the schematic diagram of a biopolymer thin film. Y is the thin 
film of a central symmetry multilayer, and thin films X and Z are non-central symmetry multilayers. 
Drawing 2 shows the schematic diagram of biopolymer liposome. A is a cross-section topographic contour 
plot, and B is the isometric plot of the liposome equally divided into two. 

Drawing 3 shows 1 biopolymer liposome and 2 biopolymer thin film which were exposed to the same 
ANARAITO including the same biopolymer ingredient. 

Drawing 4 shows the heating curve which shows the large-scale and main phase transition of the 
non-polymerization liposome prepared from the PDA monomer. 

Drawing 5 shows the schematic diagram of the Langmuir-BUROJIETTO equipment which is moving a 
compression thin film to a vertical panel. 

Drawing 6 shows the microphotography of the liposome at the time of cooling only to a room temperature. 
Drawing 7 shows the microphotography of liposome prepared while cooling at 4 degrees C. 
Drawing 8 shows the chemical structure of 5 and 7-pen TAKOSA gene acid. 

Drawing 9 shows the synthetic reaction which embellishes the isolation amino group of a molecule in order 
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to make it combine with a lipid monomer. 

Drawing 10 shows the property of the biopolymer ingredient which consists of an amino acid derivatization 
diacetylene monomer. 

Drawing 1 1 shows the chemical structure of the sialic-acid derivatization 10, 12-pen TAKOSA gene acid 
(compound 1) and 10, and 12-pen TAKOSA gene acid (compound 2). 

I>rawing 12 shows the substrate lipid (namely, DMPC) in the diacetylene system lipid matrix before a 
polymerization (upper case) and after a polymerization (lower berth). 

Drawing 13 shows the visible absorption spectrum of liposome before exposing the liposome of drawing 12 
to phospholipase A2 (continuous line), and after being exposed (broken line). 

Drawing 14 shows the change in the colorimetry response of the liposome of drawing 12 containing DMPC 
of various concentration which answers phospholipase A2 exposure. 

Drawing 15 is 1 of Ushiro exposed to PLA2 over various time amoimt, and 2-screw. - (S-decanoyl) The 
absorbance in 412nm of the liposome containing -1 and 2-dithio-sn-sn-glycero-3-phosphocholine (DTPC) is 
shown. 

Drawing 16 shows 31PNMR spectrum of the DMPC/PDA vesicle of (B) after (A) and an enzyme reaction 
before addition of PLA2. 

Drawing 17 shows the colorimetry response of the DMPC content liposome under existence of (-) and PLA2, 
and an inhibitor (** and o) under existence of PLA2. 

Drawing 18 shows the visible absorption spectrum of the poly diacetylene liposome in a sol-gel matrix. 
Drawing 19 shows the visible absorption spectrum of the ingredient of drawing 18 of Ushiro who heated 
liposome to 55 degrees C. 

Drawing 20 shows the optical microscope photograph of a diacetylene thin film. 

Drawing 21 shows the property of the poly diacetylene monomolecular layer when not containing with the 
case where the sialic-acid derivatization PDA and ganglioside GM 1 are included. 
Drawing 22 shows the constant-temperature line of PDA as a fimction of the sub phase (subphase) 
concentration of CdC12 1/5% SA-PDA of 5%GM / 90%. 

Drawing 23 shows the constant-temperature line of 1/5% SA-PDA of 5%GM / 90%PDA in pH 4.5, 5.8, and 
9.2. 

Drawing 24 shows the effectiveness of temperature over the constant-temperature line of PDA 100%PDA, 
5%SA-PDA/95%PDA and 1/5% SA-PDA of 5%GM / 90%. 

Drawing 25 shows the visible absorption spectrum of "blue phase" 5%GM1 and 95%5, and 7-docosa gene 
acid liposome. 

Drawing 26 shows the visible absorption spectrum of the liposome Ushiro's drawing 25 exposed to the 
cholera toxin. 

Before exposing drawing 27 to an influenza virus (continuous line), it shows the visible absorption spectrum 
of a next (broken line) sialic-acid content thin film. 

Drawing 28 shows transition of the color of the ganglioside GMl content liposome according to 
concentration change of a cholera toxin. 

Drawing 29 indicates the visible absorption spectrum of the macromolecule liposome which contains 5 and 
7-DCDA 95% to be 5%GM1 ligand. 

Drawing 30 shows the visible absorption spectrum of the ingredient Ushiro's drawing 29 exposed to the 
Escherichia coli toxin. Before exposing drawing 31 to 1-octanol which dissolved in water (line a), it shows 
the absorption spectrum of a next (line b) PCA thin film. 

Drawing 32 shows the bar graph (A) which shows the colorimetry response of the PDA ingredient to various 
kinds VOC, and the table (B) showing the concentration of VOC. 

Drawing 33 shows the graph which compared the colorimetry response to the 1-butanol of the living body 
polymeric materials to the concentration of 1-butanol. 

Drawing 34 shows the compoimd for manufacturing the PDA derivative which detects a low-molecular 
organic compound, and a composite outline. 

Drawing 35 shows the UV-Vis spectrum of the hexokinase alteration PDA monomolecular layer at the time 
of adding a glucose as a fiinction of incubation time amount. (A) Background, (B) t= 0.02 minutes, and (C) 
t= 30 minutes, and (D) t= 60 minutes. 

Drawing 36 shows the colorimetry response to the various sugar of a hexokin£ise content biopolymer 
ingredient. 
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Drawing 37 shows derivatization of PDA used for a detection array. 
Drawing 38 shows the organic synthesis of the compound 2.10 of drawing 37, 

Definition hi order to make an imderstanding of this invention easy, some vocabulary and an expression are 
defined below. 

The vocabulary "a reaction" means change or conversion which carries out a rearrangement or which is 
reformed chemically of arbitration which combines the matter (for example, a molecule, the film, and a 
molecular assembly) with other matter, which replaces a component with other matter and to decompose 
among this specification. The vocabulary "a reaction means" means initiation and/or the means of arbitration 
which carries out a catalyst for a reaction among this specification. As such a reaction means, although it 
does not limit, an enzyme, a temperature change, and pH change are mentioned. Although an expression 
"the compatibility over a reaction means" says the compoimd which has a predetermined reaction means and 
the capacity (for example, it joins together) which meets specifically, it is not restricted to the substrate for a 
reaction means. For example, although PLA2 antibody has the compatibility over PLA2, this antibody is not 
the substrate of this enzyme. 

Among this specification, the vocabulary "immobilization" means making an ingredient combine or restrain 
by other chemical or approaches to another body (for example, solid phase base material) so that a motion of 
an ingredient may be restricted. 

The vocabulary "an ingredient" is the constituent of the arbitration of the matter in the largest semantics 
among this specification. 

The vocabulary "a biopolymer ingredient" means the ingredient which consists of biomolecules (for 
example, a lipid, protein, carbohydrates, and such combination) which carried out the polymerization among 
this specification. As such an ingredient, although it does not limit, a thin film (film), a vesicle, liposome, a 
multilayer, floe, the film (membrane), and a solvation polymer (for example, cylindrical [ in a solvent ] and 
the poly thiophene floes, such as a coiled form) are mentioned. 

A biopolymer ingredient can contain the molecule (namely, molecule which does not carry out a 
polymerization) which does not constitute a polymerization matrix. 

Among this specification, the vocabulary "protein" is used in the largest semantics and all the molecules or 
molecular assemblies containing two or more amino acid are said. As such a molecule, although it does not 
limit, protein, a peptide, an enzyme, an antibody, an acceptor, a lipoprotein, and a glycoprotein are 
mentioned. 

The vocabulary "an antibody" means the glycoprotein induced by the animal by immunogen (antigen) 
among this specification. An antibody shows singularity to immunogen and, more specifically, shows 
singularity to one or more EPUTOPU contained in immunogen. The natural antibody contains at least two 
light chain polypeptides and at least two heavy chain polypeptides. This field includes the joint domain 
where each of a heavy chain and a light chain polypeptide interacts with an antigen at the amino-terminus 
part of a polypeptide chain including a variable region (namely, respectively VH and VL). Each of a heavy 
chain and a light chain polypeptide also contains the constant region (a part for a carboxy end [ Usually ]) of 
a polypeptide chain, and this field carries association of the immunoglobulin to the host factor or 
organization which acts on the various cells of an immune system, some phagocytes, and the 1 st component 
(Clq) of a classic complement system. The constant region of a light chain calls it "CL field", and the 
constant region of a heavy chain calls it "CH field." The constant region of a heavy chain includes CHI field, 
CH2 field, and CH3 field. The part between CHI field of a heavy chain and CH2 field is called hinge region 
(namely, "H field"). The constant region of the heavy chain of a cell svirface type antibody includes fiirther 
the spacer-transmembrane domain (Ml) and the cytoplasm field (M2) of a film carboxy end. The antibody 
of a secretor usually lacks Ml and M2 field. 

The vocabulary "a biopolymer thin film" means the shape of thin section, and the stratified and used 
polymerization organic thin film among this specification. As such a thin film, although it does not limit, a 
monomolecular layer and a dyad layer can be mentioned. A biopolymer thin film can copy a living body 
(setting in capacity which interacts with other molecules, such as protein or ANARAITO) cell membrane. 
The vocabulary "sol-gel" means the preparation object which consists of porous metal oxide glass structures 
among this specification. Such structure can have the biomaterial or other ingredients which were caught in 
the vesicular structure, or [ that the restrained ingredient is included with an expression "a sol-gel matrix" ] 
~ or the structure containing the porous metal oxide glass which is not included is said. 
The vocabulary "a sol-gel ingredient" means the ingredient containing the ingredient of the arbitration 
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restrained in the glass ingredient itself and the vesicular structure of glass of arbitration prepared by sol-gel 
processing. The vocabulary "a sol-gel method" means the approach of the arbitration which manufactures 
porous metal oxide glass among this specification. With a certain operation gestalt, a "sol-gel method" says 
such an approach enforced under quiet temperature conditions. The vocabulary "sol-gel glass" and 
"metallic-oxide glass" mean the glass ingredient prepared with the sol-gel method, and an inorganic material, 
or organic/charge of an inorganic admixture is included. As an ingredient used for manufacture of glass, 
although it does not limit, aluminates, aluminosilicates, titanate, ORUMOSHIRU (ormosils; the silanes 
embellished organically), and other metallic oxides can be mentioned. 

The vocabulary "direct colorimetry detection" means detection of change of the color which does not use 
agency down stream processing (for example, process which processes change of a color with translation 
equipment and is changed into an electronic signal) among this specification. It means that this vocabulary 
includes detection by simple spectrometry in a visual observation (for example, observation by human 
being's eyes) list. 

The vocabulary "ANARAITO" means the ingredient of arbitration which should be analyzed among this 
specification. As such an ingredient, although it does not limit, ion, a molecule, an antigen, bacteria, a 
compound, a virus, a cell, an antibody, and a part of cell can be mentioned. 

The vocabulary "alternative association" used in this specification means that association with one 
ingredient and another ingredient is performed in the way depending on existence of the specific molecular 
stmcture (namely, specific binding). For example, an acceptor is combined with the ligand bond part, the 
ligand which has the complementary chemical stmcture, and a selection target. As for this, "un-altemative 
association" which is not what an interaction happens fi-eely and is depended on the stmctural compatibility 
of molecules is contrastive. 

The vocabulary the "biosensor" used in this specification means partially any sensor equipments with which 
the whole consists of a biological molecule, traditional semantics — setting — this vocabulary — "— the 
analysis which consists of a fixed biological ingredient (an enzyme, an antibody, the whole cell, and 
organelle ~ or ~ those — put together) which is closely connected with the suitable inverter which changes a 
biochemical signal into the electric signal in which a quantum is possible — an appliance — implement or 
system" (Gronow, Trends Biochem.Sci.9:336[1984]) is meant. 

The vocabulary the "inverter" used in this specification changes an un-electric phenomenon into electric 
information, and means the equipment transmitted to the equipment which translates the information into an 
electric signal. The equipment; optical fiber using the measuring-the strength of the light method, 
fluorometry, and chemical luminescence as such equipment, and optical direct sensing (for example, 
diffraction grating coupler); surface plasmon resonance; although there are potentiometry and amperometry 
electrode; field-effect transistorrpiezo-electricity sensing;, a surface acoustic wave (SAW), etc., it is not 
limited to them. 

the vocabulary "a miniaturization" used by this detail letter means decreasing sizes, such as size of a sample, 
in order to raise usefiilness (for example, portability, the ease of handling, ease [ array ] of incorporation, 
etc.). 

The vocabulary the "stability" used in this specification means the capacity for a certain ingredient to resist 
to degradation or a permutation, and to offer dependability and certainty. 

The vocabulary "conformation change" used in this specification means change of the molecular stracture of 
a certain matter. It has the intention of this vocabulary also including change (for example, stmctural change 
produced when the poly diacetylene interacts with ANARAITO) of the stmcture of the aggregate of a single 
molecule or a molecule. 

the vocabulary the "small molecule" used by this detail letter is low molecular weight (namely, less than 
10,000 a.m.u.s, preferably less than 5,000 a.m.u.s), and meems any molecules which combine with ligand in 
the way of producing conformation change, interact with ligand, or interact with a biopolymer ingredient, 
the vocabulary the "pathogen" used by this detail letter is the living thing leading to the illness, a 
microorganism, or a factor, and although there are a viras, bacteria, a parasite (not limited to them although 
Protozoa, a platyhelminth, Aschelminthes, a ****** animal, and the living thing belonging to Arthropoda 
are included), a fiingus, prion, etc., it is not limited to them. 

The vocabulary the "bacteria" used in this specification means all the procaryotes belonging to all the gates 
in the Procaryotae. It has the intention of this vocabulary also including all the microorganisms it is 
considered that are the bacteria containing a mycoplasma, chlamydia, an actinomyces, a streptomyces, and a 
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rickettsia. The bacteria of all the forms containing a coccus, a Bacillus, spirohete, spheroplast, a protoplast, 
etc. are contained in this definition. The vocabulary gram-negative [ "gram-negative" ] and gram-positive 
[ "gram-positive" ] means the dyeing pattem obtained by Gram's stain actuation in which this industry is 
sufficient and it is known (for example, refer to Finegold and Martin, Diagnostic Microbiology, 6th Ed. 
(1982), valve flow coefficient Mosby St.Louis, and pp 13-15). 

The vocabulary the "film" used in this specification means the sheet or layer of an ingredient in the 
reasonable large semantics. It has the intention of this vocabulary including all "biomembranes" (neimely, 
film of what kind of organic nature which is not limited to them although plasmlemma, nuclear membrane, 
the organelle film, and synthetic membrane are included). Typically, the film consists of a component of a 
lipid, protein, a glycolipid, a steroid, a sterol, and/or others. The vocabulary the "film ft-agment" used in this 
specification also means any membranous parts or fi-agments. The vocabulary the "poljmierization film" 
means the film which carried out the polymerization partially or completely. 

Vocabulary called "the membranous rearrangement" and "conformation change of the film" which are used 
in this specification means any change of membranous structure. Such change is caused at an especially 
physical perturbation, heating, an enzyme target, and a chemical reaction. Although there are the cleavage of 
a lipid, a polymerization, lipid flipping, film penetration signal transfer, the vesiculation, lipid-izing, 
glycosylation, ion-channel-izing, a rearrangement of a molecule, phosphorylation, etc. as a reaction which 
brings about a membranous rearrangement, it is not limited to them. The enzyme-catalysis which brings 
about a membranous rearrangement is brought about as a result of the thing in which it is brought as a result 
of the interaction (for example, reaction with the enzyme substrate in a biopolymer ingredient) of the 
enzyme of isolation, and a biopolymer ingredient, and deals, and the enzyme activity which exists in 
ANARAITO (for example, especially a virus, bacteria, a toxin, etc.), and it deals in it. 
The vocabulary the "lipid cleavage" used in this specification means any reactions into which the ingredient 
which consists of a lipid or a lipid will be divided more than two or it. A "lipid cleavage means" means any 
means which start and/or carry out the catalyst of the lipid cleavage. Although there are an enzyme, a firee 
radical reaction, and a temperature change as such a lipid cleavage means, it is not limited to them. 
The vocabulary the "polymerization" used in this specification includes any processes which are converted 
into the Oita child which the monomer of a small molecule becomes fi-om a unit repeatedly. Typically, a 
polymerization is that a monomer forms chemical bridge formation mutually. 

The vocabulary the "film acceptor" used in this specification means what is a membranous constituent and 
can cause other molecules or ingredients, and interactions. As such a constituent, although protein, a lipid, 
carbohydrates, and those combination are mentioned, it is not limited to them. 

"the volatile organic compound" used by this detail letter or the vocabulary "VOC" has reactivity in etc. that 
is, it is corrosive [ which evaporates quickly / which is explosivility ], and means typically an organic 
compound which is harmfiil to human health or a human environment above a certain concentration. 
Although alcohol, benzene, toluene, chloroform, and a cyclohexane are mentioned as an example of VOC, it 
is not limited to them. 

The vocabulary the "enzyme" used in this specification means the aggregate of chemical and the molecule 
kept to carry out the catalyst of the biological reaction, or a molecule. Although such a molecule is protein 
typically, it may consist of a short peptide, RNA, a ribozyme, an antibody, and other molecules. 
The vocabulary the "substrate" used in this specification means what is an ingredient or the matter and an 
enzyme or other reaction means commit to it in a certain semantics, or [ moreover, / that a sample increases 
this vocabulary on it in another semantics ] — or the adhering fi-ont face is meant. The vocabulary a "reaction 
substrate" means the substrate for a certain reaction means (for example, a "lipid substrate" reacts to a lipid 
cleavage means). The vocabulary the "ANARAITO substrate" used in this specification means the 
ingredient or matter to which ANARAITO reacts. For example, ANARAITO is an enzyme and an 
ANARAITO substrate is an enzyme substrate. Moreover, in another semantics, if ANARAITO is a pathogen, 
an ANARAITO substrate will consist of the ingredient or sample changed by the "reaction means" relevant 
to a pathogen. 

The vocabulary the "lipase" used in this specification means anythings of the hydrolase group which works 
to the ester bond in a lipid. Although there are pancreatic lipase which divides and carries out the catalyst of 
the hydrolysis of triacylglycerol, lipoprotein lipase which carries out the catalyst of hydrolyzing 
triacylglycerol and making it glycerol and fi-ee fatty acid, and phospholipase as such lipase, it is not limited 
to them. The vocabulary "phospholipase" means the enzyme to which cleavage of the phospholipid is 
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carried out by hydrolyzing carbon-oxygen association of phospholipid, or Lynn-oxygen association. 
Although phospholipase Al, and A2, C and D are mentioned as phospholipase, it is not limited to them. 
The vocabulary the "drugs" used in this specification means the assembly of the matter used for a diagnosis 
of the illness or a symptom, a therapy, or prevention, or the matter. Drugs work by changing the life object 
exposed to it, an organization, a cell, or the physiological element of an in vitro system. Although this 
vocabulary contains antibacterial and an antifungal and antivirus compoxmd, it has the intention of also 
including the anti-microorganism agent which is not limited to them. Moreover, it has the intention of this 
vocabulary also including nature or a composite antibiotic, and the compound produced by recombinant 
DNA technology. 

The vocabulary the "peptide" used in this specification means any matter which consists of two or more 
amino acid. 

The vocabulary the "carbohydrate" used in this specification is the molecule of a certain class, and although 
it contains sugar, starch, a cellulose, a chitin, glycogen, and the thing of similar structure, it means what is 
not limited to them. A carbohydrate can exist also as a constituent of a glycolipid and a glycoprotein. 
The vocabulary the "chromophore" used in this specification means a compound, an ingredient, the 
molecule kept in the color of a sample, or a molecule group. 

The vocabulary the "antigen" used in this specification means the molecule or molecule group recognized by 
at least one sort of antibodies. The antigen has at least one epitope (namely, specific biochemical unit in 
which it is recognized by the antibody and deals) by this definition. The vocabulary "immunogen" means 
any molecules which induce an antibody production, a compound, or an aggregate. Inmiunogen has at least 
one epitope (namely, specific biochemical unit which can trigger an immunoreaction) by this definition. 
Or the vocabulary the "chelate compound" used in this specification consists of coordinate bond which 
completes ring closure structure, it means any compounds including coordinate bond. 
This compound is combinable with the metal ion combined with at least two of the nonmetal ion in it by 
coordinate bond. 

The vocabulary the "molecular recognition complex" used in this specification means anythings of the 
molecule which can do what (that is, it interacts with it specifically) one molecule is recognized for, a 
molecule group, or a molecular complex. For example, the ligand bond part of an acceptor can regard it as 
molecular recognition complex. 

The vocabulary "the surrounding conditions" used in this specification means a surrounding environmental 
condition (for example, atmospheric temperature of the indoor or outdoor environment where an experiment 
is conducted). 

The vocabulary the "room temperature" used in this specification means the temperature of the range of 
about 20 to 25 degrees C technically. However, generally this vocabulary means anythings of the 
temperature of the perimeter in the general area where an experiment is conducted. 

Vocabulary called "home testing" and "on-site testing" which are used in this specification means the trial 
performed outside a laboratory environment. Such a trial is indoor or the outdoors, for example, can be 
performed at an individual residence, a place of business, public ownership or private land, in the car, 
underwater, a patient's bedside, etc. 

The vocabulary the "lipid" used in this specification means various kinds of compounds characterized by 
being fiisibility in an organic solvent. As such a compound, although there are a fat, a low, a steroid, a sterol, 
a glycolipid, sphingoglycolipid (ganglioside is included), phospholipid, a terpene, fat soluble vitamin, a 
prostagladin, carotene, and chlorophyll, it is not limited to them. The phrase "the ingredient of the lipid 
base" used in this specification means any ingredients containing a lipid. 

the vocabulary the "virus" used by this detail letter has detailed infectivity, and although there is an 
exception, with an optical microscope, it cannot be observed but means what lacks the independent 
metabolic system and can reproduce it only in a valid host cell. ; which each particle (namely, virion) has 
become fi-om husks, or a proteinic coat and a proteinic nucleic acid — that virion also has how many kinds of 
film containing a lipid. The vocabulary a "virus" includes the virus of all types including an animal virus, a 
plant virus, phage, and other viruses. 

The phrase tfie "isolation suspension aggregate" used in this specification means the aggregate which is not 
fixed. 

The vocabulary used in this specification of "wrapping entirely" means the process which will meet if that 
makes the nest which wraps in two or more sorts of ingredients or is not ri^t so that the ingredient by which 
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an encapsulation is carried out in the ingredient for encapsulations and on it may be made to fix. 
the vocabulary the "light transmission nature" used by this detail letter means the property of a certain thing, 
the very thing can make light penetrate and the light means what can be observed by what can detect light in 
viewing (for example, an eye and a detector implement) by it. 

The vocabulary used in this specification of "being inactive biologically" is the property of an ingredient, 
and means that the ingredient does not react to a biological ingredient and a chemistry target. 
The vocabulary the "organic solvent" used in this specification means any organic molecules which can 
dissolve another matter. Although there are chloroform, alcohol, a phenol, and the ether as an example, it is 
not limited to them. 

The vocabulary the "nano structure" where it is used in this specification is microscopic structure, and means 
the structure typically measured on a nano meter scale. As such structure, it is various kinds of 
three-dimensions aggregates, and although there are liposome, a thin film, a multilayer, reticulated, lamellae, 
a swirl, tubular, things of the fiber's form, and those combination, it is not limited to them. Such structure 
can exist as cylindrical and a solvation polymer of condensed gestalten, such as a coiled form, in some 
operation gestalten. 

or [ an intercept with thin vocabulary called the "thin film" or the "film" used by this detail letter, or / it 
being stratified and being placed ] — or any ingredients used are meant. 

The vocabulary the "vesicle" used in this specification means the surrounded small structure. The structure 
is ofl:en film which consists of a component relevant to a lipid, protein, a glycolipid, a steroid, or other film. 
It is generated naturally, or (for example, vesicle which exists in intracytoplasmic [ which conveys a 
molecule and shares a specific cell fiinction ]) a vesicle can be compounded (for example, liposome). 
The vocabulary the "liposome" used in this specification means the spherical lipid complex which **(ed) 
artificially, and it is guided so that it may dissociate fi"om an aquosity medium. 

The vocabulary the "biopolymer nature liposome" used in this specification means the liposome which 
consists of a biopolymer ingredient completely partially. 

The vocabulary the "capillary" used in this specification means the ingredient which consists of cylindrical 
structure of small hollow. 

Vocabulary called the "solvation polymer", the "solvation rod", and the "solvation coil" which are used in 
this specification means the polymerization ingredient of fiisibility in an aquosity solution. 
The vocabulary the "multilayer" used in this specification means the stracture which consists of two or more 
monomolecular layers. The thin film (film) which each monomolecular layer carries out the interaction of 
for example, covalent bond, an ionic interaction, the interaction by Van der Waals force, hydrogen bond, 
hydrophobicity or the hydrophilic aggregate, steric hindrance, etc. chemically mutually, and has a new 
property (namely, a different property fi-om the property which it had only in the case of the monomolecular 
layer) is **(ed). 

The "self-assembly nature monomer" and the "lipid monomer" which are used in this specification 
The vocabulary to say means the molecule which meets spontaneously and forms the aggregate of a 
molecule. This vocabulary can mean the surfactant molecule which meets in a sense and forms a surfactant 
molecular assembly. A single molecule (for example, single lipid molecule) and a small molecular assembly 
(for example, lipid which carried out the polymerization) are contained in the vocabulary a "self-assembly 
nature monomer", and by it, each small molecular assembly condenses fiirther (for example, a set and a 
polymerization), and can turn into a larger molecular assembly. The chemical radical which has an opposite 
polarity is contained, the monomolecular layer which turned to the fixed direction in respect of phase 
boimdaries is formed, a micell (colloidal particle in condensation colloid) is formed, and the aggregate of a 
surfactant with each property of washing, foaming, humid-izing, emulsification, and distribution is meant as 
a "surface activity molecular assembly." 

The vocabulary the "homopolymer" used in this specification means the ingredient which consists of 
monotype polymerization molecular species. The phrase "a mixed polymer" means the ingredient which 
consists of polymerization molecular species of two or more sorts of types. 

The vocabulary the "ligand" used in this specification means ion, a molecule, a molecule radical, or 
anythings that are other matter, combine with another thing and form bigger complex. Although any 
molecules combined with a peptide, a carbohydrate, a nucleic acid, an antibody, or an acceptor are included 
as an example of ligand, it is not limited to them. 

The vocabulary the "dopant" used in this specification means the molecule into which it is added by the 
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biopolymer ingredient and the property of the ingredient is changed. As such a property, although there are 
temperature sensitivity, pH susceptibility, etc. in a colorimetry response, a color tone, sensibility, endurance, 
toughness, and the ease of carrying out of immobilization, it is not limited to them. As an ingredient used for 
a minute amount additive, a lipid, cholesterol, a steroid. An ergosterol, a polyethylene glycol, protein, a 
peptide, or the film (for example, liposome and a thin film) and what kind of molecule (for example, a 
surfactant — ) of others which can meet Polysorbate, the octoxynol, sodium dodecyl sulfate, both the ionicity 
detergent, A DESHIRU glucoside, deoxycholic acid, a diacetylene derivative, phosphatidylserine, 
Phosphatidylinositol, phosphatidylethanolamine, phosphatidylcholine, Phosphatidylglycerol, phosphatidic 
acid, a phosphatidyl methanol, Cardiolipin, ceramide, cerebroside, lysophosphatidylcholine. Although there 
is composition or the natural cell membrane component of D-erythrosine GOSHIN, sphingomyelin, the 
dodecyl phosphocholine, N-BIOCHI nil phosphatidylethanolamine, and others, it is not limited to them. 
Vocabulary called "the organic matrix" and the "living body matrix" which are used in this specification 
means what is the aggregate of an organic molecule, gathers and serves as bigger many child structure. 
Although there are a thin film, a monomolecular layer, and a dyad layer as such structure, it is not limited to 
them. "The organic monomolecular layer" used in this specification 

The vocabulary to say means the thin film which consists of a single layer of the molecule which uses 
carbon as the base. Such a monomolecular layer can consist of a polar molecule with which a hydrophobic 
end aligns at one side of the monomolecular layer in a certain operation gestalt. The vocabulary the 
"monomolecular-layer aggregate" means the structure which consists of a monomolecular layer. The 
vocabulary "an organic macromolecule matrix" is an organic matrix, and means the matrix in which some or 
all of a molecule structure of the matrix is carrying out the polymerization. 

Vocabulary called a "head radical" and a "head radical fiinction" in which it is used in this specification 
means the molecule radical (for example, carboxylic-acid radical of the end of a fatty acid) which exists in 
the end of a molecule. 

although the vocabulary "the hydrophilic head radical" used by this detail letter is the end of a molecule, is 
hydrogen bond. Van der Waals force, an ionicity interaction, or covalent bond and is not limited to them, it 
means the end substantially drawn in water by those chemical interactions. The vocabulary the "hydrophobic 
head radical" used in this specification is the end of a molecule, and the self-association of it is carried out to 
other hydrophobic things, and, as a result, it means that by which they are eliminated from water. 
The vocabulary the "carboxylic-acid head radical" used in this specification means the organic compound 
containing one or more carboxyl (-COOH) radicals located in the end of a molecule, or its near. Vocabulary 
called a carboxylic acid is isolation, or exists as a salt or ester, or says the carboxyl group which is either. 
The vocabulary the "detectability head radical" used in this specification means what participates in 
detection of the component (for example, ANARAITO) which has been a molecule radical in the end of a 
molecule. 

Vocabulary called the "linker" or the "spacer molecule" used in this specification means the matter which 
makes one thing connect with another thing. One molecule or molecule radical to which covalent bond of 
other two or more molecules is carried out in a sense (for example, one ligand is connected with a 
self-assembly nature monomer) can serve as a linker. 

The phrase the "macromolecule aggregate front face" used in this specification means the polymeric 

materials which provide the set of another ingredient with a front face (for example, the thin film which 

provides association and a set of ligand with a front face or the biopolymer front face of liposome). 

The vocabulary "the support for formation" used in this specification also means any equipment or structures 

of offering support physical for production of an ingredient. Setting in some operation gestalten, the support 

for formation offers the structure for laminating and/or compressing a thin film. 

The vocabulary the "diacetylene monomer" used in this specification means the single copy of the 

hydrocarbon containing two alkyne bridge formation (namely, carbon / carbon triple bond). 

Vocabulary called the "standard trough" and the "standard Langmuir-BUROJIETTO trough" which are used 

in this specification usually means the equipment made from Teflon used in order to manufacture the 

Langmuir film. The equipment has the mobile partition for compressing the film material placed in the 

shape of a layer on the reservoir for holding an aquosity solution, and its aquosity solution (for example, 

refer to Roberts, Langmuir-Blodgett Films, Plenum, New York, and [1990]). 

the vocabulary the "crystalline form" used by this detail letter means the configuration and structure of a 
crystal, and although there are a crystal mold, a direction, an organization, magnitude, etc. in it, it is not 
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limited to them. 

The vocabulary the "domain boundary" used in this specification means the boundary of area where 
orientation of the polymerization thin film molecule is carried out to homogeneity. For example, it is the 
physical structure (for example, a filament, **, and a slot) of the poly diacetylene ingredient periodic and 
arranged regularly as a domain boundary. 

The vocabulary the "domain size" used in this specification means the typical die length between a domain 
and a boundary. 

Vocabulary called the "joint (conjugated) principal chain" and the "polymer principal chain" which are used 
here means what is the en-in polymer principal chain of a polymerization diacetylene thin film, and looks 
macroscopic to a physical filament or the configuration of**. The vocabulary a "polymer principal chain 
shaft" means the line on the imagination which runs in parallel with a joint principal chain. "— intra — the 
vocabulary principal chain" and an "interchange principal chain" means the field in a certain given polymer 
principal chain, and the field between polymer principal chains, respectively. A principal chain means what 
is a series of lines or "linear filaments", and is extended along a mold fi-ont face. 

The vocabulary "association" used here means the connection between the atoms of intramolecular, and 
connection between the molecule under crystal, and ion. The vocabulary "single association" means 
association to which two electrons occupy the bonding orbital. The method of indicating single association 
between the atoms in a molecule is shown by one line drawn between two atoms (for example, C8-C9). The 
vocabulary a "double bond" means association which shares the pair of two electrons. A double bond is 
more powerful than single association, and more rich in reactivity. The vocabulary a "triple bond" means 
association which shares the pair of three electrons. The vocabulary "en- Inn" used here means that a double 
bond and a triple bond interchange mutually. The vocabulary "amine association" and "thiol association" 
which are used here, and "aldehyde association" An amine radical (namely, chemical group obtained by 
permuting the hydrogen atom of ammonia by the one or more piece hydrocarbon group), A thiol group 
(namely, sulfiir analog of alcohol) and an aldehyde group (namely, chemical group - that to which CHO was 
directly connected with another carbon atom) also mean whether it forms between respectively different 
atoms or molecules, and becoming association. 

The vocabulary the "covalent bond" used here means what it is connection between two atoms, and two 
electrons are shared and is provided with one of every pieces [ them ] fi-om each atom. 
The vocabulary "absorption" used here means the absorption of light in a sense. Light is absorbed by the 
sample, when it is not reflected fi"om a sample or does not penetrate a sample. The sample with a color 
absorbs alternatively all except the wavelength corresponding to the color of the sample which looks 
macroscopic among the fiill wave length of the white light. 

The vocabulary the "spectrum" used here means distribution of the light energy arranged in order of 
wavelength. 

The vocabulary the "visible spectrum" used here means the light emission containing the wavelength fi*om 
about 360nm to about 800nm. 

the vocabulary the "UV irradiation" used here — the light ~ being short (namely, less than about 360nm) — 
exposure to the radiation which has long wave length (that is, it exceeds about 0.1 nm) from an X-ray is 
meant. Ultraviolet radiation has energy more powerfiil than the light, therefore is effective by induction of 
photochemical reaction. 

The vocabulary "chromatic transition" used here means change of the molecule or ingredient which causes 
change of light absorption, hi some operation gestalten, change of a color means that to which it is change of 
the light absorption of a sample and change of the detectable color accompanying the change takes place by 
it. Although this detection includes macroscopic observation and spectral analysis, it can be performed by 
various kinds of approaches which are not limited to them. 

The vocabulary "thermostat chromatic transition" used here means change of the color started by change of 
temperature. 

or [ that, as for the vocabulary the "solid phase base material" used here, multistory / of the sample / is 
carried out on it ] — or the solid body or solid front face to which it adheres is meant. As a solid phase base 
material, it divides, and although glass, a metal, gel, and a filter paper are mentioned, it is not limited to 
them. A "hydrophobic solid phase base material" means the solid phase base material which was processed 
chemically, or was **(ed) so that it might become so so that a hydrophobic thing may be drawn and water 
may be crawled. 
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The vocabulary the "perimeter [ thin film ] interface field" used here means the thin film firont face (that is, it 
is not a firont face in contact with a solid phase base material) exposed to a surrounding environment or a 
sxirroxmding ambient atmosphere. 

Although the vocabulary "the solvent for formation" used here is an volatile organic solvent typically, it 
means any media used in order to distribute an ingredient over it locating [ which he solubilizes and wishes ] 
(to for example, the fi-ont face for **(ing) a thin film or the desiccation container for being placed in order to 
dry a liposome ingredient). 

The vocabulary the "micell" used here means the particle of the magnitude of the colloid which has the 
extemal surface of a hydrophilic property, and a hydrophobic inside. 

The vocabulary the "topochemical reaction" used here means the reaction which occurs inside a certain 
specific location (for example, reaction which occurs only when the spacial configuration of the specific part 
of intramolecular or a specific molecule exists). 

The vocabulary the "mold structure" where it is used here means the solid phase base material used as mold 
for designing in the form and magnitude to wish. 

The vocabulary the "array" used here and "the pattemized array" means the arrangement to the ingredient or 
equipment of an element (namely, thing). For example, considering as ANARAITO detection equipment 
combining the biopolymer ingredient of the number type which has a different ANARAITO recognition 
radical constitutes an array. 

The vocabulary the "obstacle" used here is not ANARAITO which exists in an ANARAITO sample and 
should be detected, detection equipment does not identify it preferably or ANARAITO means what is 
considered that it can distinguish. 

Or one person who is working under the environment where can carry and ANARAITO is detected walks 
around with the vocabulary the "BADGE" used here, it means any equipments which can be attached to the 
body. 

the vocabulary the "equipment" used here means any equipments (for example, — many — the plate of a well, 
and the BADGE) containing living body polymeric materials. The biopolymer ingredient can be fixed or 
incorporated in equipment. The biopolymer ingredient of one or more sorts of types can be incorporated to 
one equipment. 

The vocabulary "halogenation" used here means the process which incorporates a halogen (namely, a 
fluorine, chlorine, a bromine, iodine, and each element of an astatine) in a molecule, or its extent. 
The vocabulary the "aromaticity" used here means that an aromatic series radical (namely, six rings and the 
derivative of those) exists in a molecule. 

The vocabulary the "water immiscible solvent" used here means the solvent which does not dissolve in 
water at any rate. The phrase a "water miscibility solvent" means the solvent which dissolves in water at any 
rate. 

The vocabulary negative [ which are used here / the "positivity" and negative / "negative" ], and "dipolar ion 
nature" is the radical of a molecule or molecularity, and means a positivity and the thing which has a 
negative or neutral charge as a whole, respectively. The electric charge of the thing of dipolar ion nature was 
carried out to the positivity, and it has the atom or radical which carried out the electric charge to negative, 
and the charge of the both sides is negated (that is, the charge as the whole is zero). 

The vocabulary the "biological organism" used here means anythings of the life object which uses carbon as 
the base. 

The vocabulary "inch situ" used here means that to which a process, an event, an object, or information 
exists in the situation of those natural environments, or happens there. 

The vocabulary the "aquosity" used here means the liquid mixture which divides although there are other 
constituents, and contains water. 

The vocabulary the "solid state" used here means one or more sorts of reactions which contain the 
solid-state's compound or it is hard. 

The vocabulary used here of "having been put regularly" means periodic arrangement of the molecule in a 
compression thin film. 

The vocabulary "filtration" used here means the process which divides various kinds of constituents in a 
sample offering sample into each other. In a certain operation gestalt, filtration means separating a 
solid-state fi*om a liquid or a gas using the film or a medium. Moreover, in another operation gestalt, this 
vocabulary also includes that separation of an ingredient is performed based on the relative magnitude of 
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that. 

The vocabulary the "inhibitor" used here means the ingredient which makes a chemical reaction late or is 
stopped, a sample, or the matter, or [ that the vocabulary the "reacting method inhibitor" delays an activity or 
activity of a certain specific reacting method (for example, enzyme) ] or the inhibitor which can be 
stopped is meant. 

The vocabulary "inhibitor screening" used here means any approaches used in order [ which identifies an 
inhibitor ] to reach and to investigate/or a property. An inhibitor screening procedure is offering the capacity 
which screens the sample of a large number which may include "high throughput screening, i.e., an 
inhibitor," to the inside of a short time preferably. Moreover, probably, it will be desirable for an inhibitor 
screening procedure to offer the quantitative result for offering the comparison of the effectiveness of an 
inhibitor. 

The vocabulary the "sample" used here is used in the sense of the wide sense. In a sense, the vocabulary can 
mean a biopolymer ingredient, hi another semantics, the vocabulary means the specimen obtained from what 
kind of the source or culture medium, and that biological and an environmental sample are included. A 
biological sample can be obtained fi-om an animal (Homo sapiens is included), and also includes a liquid, a 
solid-state, an organization, and a gas. As a biological sample, plasma, a blood serum, and a blood product 
similar to it are included. As an environmental sample, environmental ingredients, such as a charge of facing, 
soil, water, a crystal, and an industrial sample, are contained. These instantiation should not be interpreted as 
what limits the type of a sample applicable by this invention. 

Rough explanation of this invention This invention relates to the approach and constituent for carrying out 
direct detection of the change of membranous conformation by detecting change of the color of a 
biopolymer ingredient. The direct detection by the colorimetry of ANARAITO especially kept by this 
invention to the reaction and such an alteration which change the film, and screening of a reaction inhibitor 
are attained. If collapse of the membrane structure which consists of a biopolymer ingredient takes place, the 
ingredient will produce change of a detectable color (for example, it is macroscopically detectable). This 
invention is divided, and although lipid cleavage, a polymerization, lipid flipping, film transparency signal 
transfer, the vesiculation, lipid-izing, glycosylation, ion-channel-izing, reconstruction of a molecule, 
phosphorylation, etc. are included, the direct detecting method by the colorimetry of various kinds of film 
collapse events which are not limited to them is offered. Since it can experiment even if it is the observer 
who has not received training, and a result can be judged and those approaches can be performed under 
surrounding conditions, those approaches are made usable at the usage of a large number which are not 
limited to them, although the object for a home diagnosis, the object for fieldwork, the air or the object for 
detection of an underwater ingredient, the object for military affairs, a medical office or the object for sites, 
and many other applications are included. This invention does not need an energy source but a tough 
detection technique without cheapness, stability, accuracy, high-reliability, and fluctuation is offered. By 
improvement in these engine performance, it is quick and right-ratio color screening offers investigating 
screening (for example, drugs screening) of a new molecular entity library, and identification and the 
description of enzjone inhibitor, the trial of drugs, the trial of a waterworks, and a foundation ideal for any 
desirable applications. 

With a desirable operation gestalt, the living body polymeric materials of this invention offer the approach 
of measuring enzyme activity by the single step by detecting change of the color of a lipid [ diacetylene / 
which encloses a natural enzyme substrate / "the signal is emitted" ]. This structure needs neither addition of 
a chemical agent nor the analysis method after hydrolysis. Furthermore, identification of enzyme inhibitor 
can be quickly performed only by acting as the monitor of the change of the microtiter plate of 96 standard 
wells, or the color of the aquosity vesicle suspension in a thing equivalent to it. 
Joint polymers (CP), such as the poly diacetylene (PDA), the poly thiophene, and polypyrrole, are 
temperature changes (thermochromism) (Levesque and Leclerc, Chem). 

A series of change of the color produced from association (lONOKUROMIZUMU) (Levesque and 
same-as-the-above; and Marsella et al., Am.Chem.Soc.l 17, 9842[1995]) of Mater.8, 2843[1996], 
mechanical stress (MEKAKUROMIZUMU) (Galiotis et al., J.Polymer Science 21, 2483 [1983]), or ion is 
shown. Change of a color can be attributed to change of the effective bond length of the delocalized 
principal chain of a pi-joint polymer (Tanaka et al., Macromolecules 22, 1208 [1989]). Detection of the 
biological target of these "clever" ingredients (Biotechnology clo MIZUMU) for example, Charych et al. 
and Chemistry & Biology 3,1 13 [1996]; ~ Reichert et al. and J.Am.Chem.Soc.l 17,829[1995]; ~ Charych et 
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al. ~ Science 261,585 [1993] ;P an and Charych, Langmuir 13, Cheng and Stevens, Chemistry and Physics 
of Lipids 87 and 1365 [1997];41[1997];, and Cheng The appHcation refer to and Stevens and Advanced 
Materials 9,481 [1997] just began to be considered. These ingredients show the quick response time, 
selectivity, and the optical signal that can carry out a monitor easily. As an isolation suspension aggregate in 
a solution, the detection agent of these lipid bases has a chance of becoming a simple assay system. Taking 
the gestalt of a fixed thin film, liposome, or others, these detection agents offer the durable tough 
colorimetry sensor which can be easily incorporated into small detection equipment (for example, BADGE 
for detection). 

Unlike the technique (for example, refer to United States patent No.5,268,305 and No.4,859,538) of other 
polymerization lipid bases, the approach and constituent of this invention offer change of a detectable color 
macroscopically [ a polymer ingredient ], and do not need use of an inverter. With other techniques, the 
change in a polymer ingredient is identified, and it translates into a signal, and is dependent on the lipid 
ingredient used together with the inverter using the equipment using the method of measuring the strength of 
the light for changing into the information which human being can read and understand, fluorometry, and 
chemical luminescence, an optical fiber, a grating coupler, surface plasmon resonance, potentiometry and an 
amperometry electrode, a field-effect transistor, piezo-electric sensing, or a surface acoustic wave (SAW). 
Although an inverter and it bar a miniaturization to these equipments and the source of power is needed for 
them, there are big weak spots, such as being dependent on the inverter. For these disadvantageous points, 
these equipments are too complicated, are expensive, and must have been dealt with and carried out to many 
of usual detection applications, such as fieldwork and use at home. Furthermore, since acquisition of that 
stability is missing and a living thing ingredient was difficult for many of these equipments, the use was 
limited. 

the new biotechnology which this invention becomes fi*om the chemical modification of the PDA-vesicle by 
interface enzymes, such as phospholipase A2 (PLA2), in some operation gestalten — the Chromatic 
detecting method is offered. These approaches offer the new path which guides the biotechnology clo 
MIKKU effectiveness. Change of the color of a vesicle solution is caused in a desirable operation gestalt by 
the hydrolysis of a natural non-marker enzyme substrate which carried out embedding beforehand into the 
PDA matrix. In other operation gestalten, this invention shows that biotechnology Chromatic transition of a 
PDA vesicle is controlled by addition of a known phospholipase inhibitor, and offers the application to 
dmgs discovery of a high throughput. 

This invention offers the array of the biopoljoner ingredient incorporated by single equipment so that a 
response which is [ as opposed to / the reaction fi-om which each section of a biopolymer ingredient differs ] 
different to one certain reaction again can be carried out. such an array can be designed so that existence of a 
certain specific reaction may produce change of a color in the known location in the equipment or change of 
a specific color may be produced for the given reaction fi-om blue to red for example, tfie reaction X — the 
orange from purple — Reaction Y. In order to show existence of the specific matter, a compound, or a 
reaction, using an array including a mark like which can be understood easily is also included in this 
invention. It does not have intention that this invention is limited to a specific array design or a specific 
arrangement configuration. 

This invention offers the approach and constituent which can clarify the description of the membranous 
rearrangement which can conquer many disadvantageous points (for example, use of the harmful ingredient 
of indirect detection, purification of a sample, cost and radioactivity, or others etc.) of various techniques 
available now. 

Detailed description This invention consists of the approach and constituent about the biopolymer ingredient 
into which a color is changed according to a membranous rearrangement (for example, lipid cleavage). 
Although these biopolymer ingredients have a thin film, a vesicle, capillary structure, multilayer structure, a 
solvation rod, a coil, etc., they include the gestalt of a large nxmiber which are not limited to them. These 
ingredients contain the self-assembly nature monomer which carried out the polymerization. In some 
operation gestalten, a biopolymer ingredient contains two or more sorts of self-assembly nature monomers. 
Some of these self-assembly nature monomers lack the radical in which a polymerization is possible. In 
other operation gestalten, the ingredient contains further the dopant which changes the property of a sensor. 
Although any molecules of others which optimize the self-assembly nature monomer in which a 
polymerization is possible as a dopant, a non-polymerization nature self-assembly nature monomer, a lipid, 
a sterol, a film constituent, and a biopolymer ingredient (for example, the stability of an ingredient. 
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endurance, colorimetry responsibility, and ease of immobilization) are included, it is not limited to them. A 
biopolymer ingredient can contain ligand (for example, protein, an antibody, a carbohydrate, and a nucleic 
acid) further. Ligand can be used as a part from which the attachment site for supplying a molecule to a 
biopolymer nature front face is offered, or the joint event in the part starts change of a color into a 
biopol>Tner ingredient as a bonding site of ANARAITO. Various kinds of operation gestalten of this 
invention offer the capacity to detect a wide range reaction and wide range ANARAITO with a colorimetric 
method. If a specific biopolymer ingredient is used, change of the color according to a reaction can be seen 
by the color tone sensing device by simple macroscopic observation or request. This invention offers various 
kinds of approaches of fixing a biopolymer ingredient further, and stability, endurance, and the ease of 
handling and use are acquired by inmiobilization. In some operation gestalten, it considers as the single 
equipment for making the 2irray which has combined the biopolymer ingredient with which various kinds 
differ. The array can be designed so that the type or amount from which a reaction or ANARAITO differs 
can be detected and distinguished (that is, the array can offer quantitive and/or qualitative data). The 
approach and constituent of this invention can be used in a wide range ANARAITO detection environment, 
are especially simple and can be used in a situation as which quickness and the exact and cheap detecting 
method are required. 

explanation of this invention ~ following matter: — gestalt [ of I. biopolymer ingredient ]; — 11. 
self-assembly nature monomer; — III. dopant; IV. ligand; — detection [ of change of V. color ]; — 
detection [ of conformation change of VI. film ]; — it is divided into fixed [ of a VII. biopolymer 
ingredient ];, and a VIIL array. The biopolymer ingredient indicated by each of these knots can be designed 
so that existence of ANARAITO (for example, a pathogen, a chemical, and protein) can be detected, or it 
can be designed so that a membranous rearrangement (for example, lipid cleavage event) may be detected. 
Probably, in some operation gestalten, it will be desirable that it is the biopolymer ingredient which is 
equipped with the both sides of these functions. If a biopolymer ingredient is optimized on the occasion of 
detection of the rearrangement of ANARAITO or the film (for example, optimization of colorimetry 
responsibility, a color, and stability), it will become applicable to the scenario of the both sides usually often. 
It has indicated, when there is a different point. 

I Gestalt of a biopolymer ingredient The biopolymer ingredient of this invention can take the gestalt of 
liposome, a thin film and multilayer structure, and a large number that are not limited to them although the 
form of reticulated, lamellae, a swirl, a capillary, and the fiber is included further. In some operation 
gestalten, it is the solvation polymer of that a biopolymer ingredient is cylindrical and the gestalt condensed 
[ coiled form ]. It focuss on those advantages and faults conquered during development of these ingredients, 
and those each is described below. 

A. Thin film In some operation gestalten, the biopol5mier ingredient of this invention forms a biopolymer 
thin film. A biopolymer thin film is prepared by carrying out multistory [ of the desired matrix formation 
ingredient (for example, self-assembly nature organic monomer) ] on the base material for formation as 
given in an example 1. In a desirable operation gestalt, the base material for formation is a standard 
Langmuir-BUROJIETTO trough (Langmuir-Blodgett trough), and multistory [ of the matrix formation 
ingredient ] is carried out on the aquosity front face made by filling a trough with an aquosity solution. The 
polymerization of the ingredient is compressed and carried out, and a biopolymer thin film is made to form. 
In the desirable operation gestalt, the compression was performed by using the mobile barrier in order to 
compress a matrix formation ingredient all over a standard Langmuir-BUROJIETTO trough. Compression 
was performed until the monomolecular layer of the matrix formation ingredient packed tightly was formed. 
A thin film offers the screen for colorimetric analyses of high sensitivity very much [ ANARAITO ]. 
With some operation gestalten, the polymerization of the matrix formation ingredient located in the base 
material for formation is carried out to an example 1 by UV irradiation as a publication. Although all the 
approaches of a polymerization are included by this invention and have a gamma ray exposure. X-ray 
irradiation, chemical bridge formation, and electron beam exposure, they are not limited to them. 
In some operation gestalten, the diacetylene monomer (DA) was used as a self-assembly nature monomer. 
The polymerization of the diacetylene monomer (DA) was carried out using UV irradiation, and it 
considered as the poly diacetylene (p-PDA or PDA). In the desirable operation gestalt, the source of UV 
irradiation was enough separated from the thin film, in order to avoid tiiat the damage by heat happens to a 
thin film. Although the crystalline form of a polymer nature thin film can be easily observed between the 
polarizing plates with which the optical microscope intersected perpendicularly, this invention does not 
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require this step. The joint principal chain (namely, en-Inn) with which the double bond produced after 
polymerization-izing and a triple bond interchange by turns produces strong absorption in a visible spectrum, 
and comes to show blue peculiar to a polymerization diacetylene thin film / purple appearance to it. 
In a certain operation gestalt, in order to analyze fiirther, the blue thin film was macroscopically transferred 
to the hydrophobic solid phase base material so that a carboxylic-acid tip radical might be exposed in a 
perimeter [ thin film ] environmental interface field (Charych et al. and Science 261 :585 [1993]). However, 
the step is not needed by the approach of this invention. A typical linear filament can observe with a 
polarization microscope to a PDA thin film. This ingredient can also investigate the description using the 
approach of examining the property of an electron microscope or others (for example, refer to an example 2). 
The approach of some others is also leamed as an approach of making a thin film fi-om this industry, and all 
the methods of **(ing) other thin films are included in this invention at the place to mean. 
For example, a thin film can be **(ed) by solvent casing (namely, gradual evaporation of a solvent). 
Moreover, a lipid monomer can make the solid phase base material by which the coat was immersed and 
carried out into the solution in the solid phase base material by **(ing) using a silane or a thiol achoring 
radical. A diacetylene monomer is tied by a silane and the thiol group, and, subsequently a polymerization is 
carried out. A trough is not needed by this approach. 

B. liposome others — in an operation gestalt, the biopolymer ingredient of this invention contains 
biopolymer nature liposome. Although contained at the place where this invention means any methods of 
**(ing) liposome, liposome was prepared by probe sonic disintegration (New, LiposomesrA Practical 
Approach, Oxford University Press, Oxford, pp 33-104 [1990]). a self-assembly nature monomer is 
independent [ its ] ~ it is — it was made to meet with desired ligand, it dried in order to remove the solvent 
for formation, and it re-suspended in deionized water. The polymerization of the suspension was 
ultrasonicated and carried out with the probe. The liposome solution obtained as a result contained 
biopolymer nature liposome. 

Liposome differs from the monomolecular layer and the thin film in respect of the both sides of an approach 
required in order to ** the physical property and it. The monomolecular layer and thin film (or multilayer) 
which are made from an amphiphilic compoxind are flat film, and form two-dimensional structure. In this 
relation, a monomolecular layer and a thin film are solid materials currently supported with the solid used as 
an underlay, as shown in drawing 1 . A thin film Y is a multilayered film of central symmetry, and thin films 
X and Z are the multilayers of non-central symmetry. It is indicated by many reference and such an 
ingredient is Ulman (). [ Ulman, ] [ An Introduction to Ultrathin Organic FilmsrFrom Langmuir-Blodgett 
to ] Self- Assembly, Academic Press Inc., Boston, [1991], And the total theory is carried out by Gaines 
(Gaines, Insoluble Monolayers at Liquid-Gas Interfaces, Interscience Publishers, New York, [1966]) etc. It 
is the three-dimensions-vesicle which encloses a water tooth space as liposome is shown in drawing 2 
compared with a thin film and a monomolecular layer. Drawing 2 shows the two-dimensional Fig. of A 
cross section, and the three-dimension Fig. of the one half of B liposome. These ingredients are indicated by 
many reference and the total theory is especially carried out by New (New, LiposomesrA Practical Approach, 
IRL Press, Oxford, [1989]), Rosoff (Rosoff, Vesicles, Marcel Dekker, Inc., New York, [1996]), etc. 
Liposome can be built so that an ingredient may be wrapped in in the aquosity compartment. A thin film and 
a monomolecular layer do not enclose an aquosity tooth space, and do not wrap in an ingredient within a 
compartment. Liposome is stable and tougher than the thin film made fi-om the typically same ingredient. 
Liposome and a thin film are prepared by different approach. Liposome is prepared by distribution in the 
aquosity media of an amphiphilic molecule, and remains in the liquid phase. On the other hand, a 
monomolecular layer and a thin film are prepared by fixing the molecule of an air-water interface field 
amphiphilic by the way. Subsequently, the interface field is passed for a solid phase base material, and a thin 
film is transported to a solid phase base material. Liposome exists in uniform aqueous suspension and may 
be **(ed) in the form of varieties, such as the shape of a globular shape, an ellipse form, a square, a 
rectangle, and a capillary. Therefore, the fi-ont face of liposome is a liquid. - Only water is mainly contacted. 
In some viewpoints, liposome is similar with the three-dimension-structure of a natural cell membrane. If 
liposome is dried and it is made a solid state, liposome loses the configuration and cannot exist any longer as 
a liposome condition (that is, it is not "liposome" any longer). On the other hand, a thin film exists as flat 
uneven coating fixed on the solid phase base material. The fi"ont face of a monomolecular layer or a thin film 
can be contacted into air, other gases, or other liquids. A thin film can be dried in air, and the flat 
monomolecular layer or multilayer structure is maintained, therefore there is no change in being a "thin 
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film." 

With a liposome solution, since the consistency of the cross section is larger as compared with a 
monomolecular-layer assembly, concentration of the ingredient which carried out the polymerization can be 
far made high. Usually, change of a color is made easy to recognize more macroscopically and liposome has 
the advantage of increasing a colorimetry response (for example, drawing 3 shows the colorimetry response 
to existence of the influenza virus of fixed sialic-acid content liposome (1) and a thin film (2)). 
Some difficulties had to be conquered when designing the approach of **(ing) the liposome of this invention. 
Although it expected that liposome could be **(ed) at the beginning using the self-assembly nature 
monomer ingredient (for example, diacetylene) used with the operation gestalt (and operation gestalt 
[ Namely, a **** ] of the thin film of this invention given in an example 1) which ** various kinds of thin 
films, since the structures of liposome and a thin film mainly differed, it was strange whether this was 
possible. Liposome is not two-dimensional and is three-dimension-like, therefore, 1 diacetylene-ized lipid 
actually forms liposome — 2 — carrying out the polymerization of it, if the lipid is able to form liposome — 3 
[ and/or, ] — it was not clear about the point whether a colorimetry property is shown noting that it carried 
out the polymerization. 

It was not clear in whether the diacetylene-ized lipid of a single chain actually forms liposome about the 1st 
point. The large majority of reference is because it was shown that the molecule of a single chain tends to 
form a micell (namely, suspension of the single dyad layer packed loosely), and only the molecule of a 
duplex chain can form liposome on the other hand. Furthermore, as New (New, same as the above) has 
stated, unlike the diacetylene-ized lipid of this invention, the duplex chain molecule used for liposome 
formation is what originated in the natural cell membrane typically, and has the classic phospholipid 
structure which usually incorporated molecule-like constituents, such as phospho diglyceride and 
sphingolipid. 

At first, the liposome formation by the diacetylene-ized lipid was agitated violently, and was tried on 
standard approaches, such as immersion sonication, (namely, approach similar to the approach usually 
applied to phospholipid). By these approaches, liposome could not be formed, and it did not distribute by 
insolubility, but featureless mixture was formed. This mixture did not show the property which can carry out 
colorimetry. It was measured using the differential scanning calorimetry that Tm (the main phase transition 
temperature) of a lipid is much higher than that to which those natural phospholipid corresponds. For 
example, drawing 4 shows the heating curve which shows the big main phase transition over the liposome 
which **(ed) the lysine fi-om the PDA monomer used as the derivative, and which has not carried out a 
polymerization. Therefore, it was required to adopt the approach of high energy, to make temperature higher 
than Tm, and to distribute a lipid fi*om those, such as ultrasonic probe processing and heating. Under these 
conditions (for example, conditions given in an example 1), liposome was formed and with light scattering 
and a transmission electron microscope, it was checked as it is the size (namely, about lOOnm) of liposome. 
About the 2nd point, a lipid needs to pack in a certain precise spacing and precise direction to each other 
carrying out a polymerization. Therefore, the polymerization of the poly diacetylene is a "solid state" or a 
topochemical-polymerization. This is the reason which must be packed densely for a molecule to construct a 
bridge. This precise packing is controllable by the monomolecular layer and the thin film in the place of an 
air-water interface field using the mobile barrier of Langmuir equipment (the thin film which compresses 
into packing of a request as shows a thin film to drawing 5 , and was compressed in it is transported to a 
perpendicular plate.). The compression fi-om such the outside is impossible for the case of liposome 
formation. Lipids gather and are restored to the location in spacing and the direction which will be in 
equilibrium at each other. Therefore, it was not clear whether before development of this invention, since a 
polymerization reaction occurs, the distance and the packing condition between the molecules in the inside 
of a liposome ingredient were enough. 

At first, the most difficult point was constructing a bridge in a liposome diacetylene-ized lipid monomer, and 
**(ing) the poly diacetylene joint polymer (namely, polymerization liposome). The joint polymer principal 
chain offered the liposome which enabled it to detect biological ANARAITO by change of a desired color 
and the color which can be checked with the naked eye produced when ANARAITO combines with the 
liposome, however, after liposome was formed (namely, an above-mentioned approach — using) and being 
cooled to the room temperature, it became clear that they did not carry out a polymerization at all to your 
making it exposed to ultraviolet rays. Since it must have crystallized and the lipid must have returned to that 
solid-state Mr. condition in principle when it cooled to a room temperature (that is, it must have performed 
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the above topochemical-polymerizations once the lipid returned to this condition), this was a surprising 
thing. However, the lipid was still a liquid that that is not right and clearly. Furthermore, it was shown by 
analysis by the transmission electron microscope that liposome is not crystallizing. These room temperatures 
(it prepared) 

The description of astable-ized liquid phase liposome was shown as liposome condensed, and became a 
bigger spherule and it was shown in the microscope Fig. of drawing 6 . Based on these observation results, 
the assumption whether there was any hysteresis effectiveness was formed to heating/cooling curve of these 
ingredients. It became clear that this is right and it led to development of the "super-cooling" method, hi the 
super-cooling method, it was cooled by 4 degrees C, consequently liposome succeeded in crystallization of a 
lipid. After performing a cooling step, even if it returned liposome to the room temperature, carrying out the 
polymerization was found out. The pol>Tiierization was checked by the blue of an ingredient, and about 
630nm absorption. It crystallized a square, a rectangle, an ellipse form, or in the shape of a ball, and the 
structure was maintained all the time as these liposome was shown in the microscope Fig. of drawing 7 
compared with the liposome which was not super-cooled. 

All the above-mentioned experiments that ** the suitable liposome as various kinds of operation gestalten 
(namely, above-mentioned experiment) of this invention make the approach used in order to ** a thin film, 
and direct contrast. The polymerization of the thin film is formed and carried out at the same temperature 
(namely, ambient temperature). 

Even if it used polymerization liposome about the 3rd point, it was strange whether before development of 
this invention, change of a color was shown according to collapse of the living body quantity molecularity 
film. For example, it was not known whether the lipid packing structure where liposome differs will cause 
change of the color which can be observed with a thin film operation gestalt. The liposome optimal for 
colorimetry detection of ANARAITO was developed by fiirthermore having experimented. 
C. other gestalten others ~ with operation aspect, it is meant that deformation of the ingredient of heating 
and a cooling rate, the stirring method, and a biopolymer ingredient offers other nano structures, although 
such nano structure is not what is limited ~ a multilayer — it knits and a string, lamellae, a swirl, the shape 
(tubular) of a capillary, **** Mr. configurations, and those combination are included. With a certain 
operation aspect, such structure can be the solvation polymer (solvated polymer) of a condensation gestalt 
like a rod and a coil. For example, influencing the type of the floe which the chain length of a monomer 
forms in a solution is shown (Okahata and Kunitake, J.Am.Chem.Soc.l01:5231[1979]). it is based on a 
surface active substance — these — others — production of a gestalt — 2 chains (Kuo et al. and 
Macromolecule 23:3225 [1990]), lamellae (Rhodes et al. and Langmuir 10:267 [1994]), and a hollow 
capillary — and it knits and the string (Frankel et al., J.Am.Chem.Soc.l 16[1994]) is indicated. The 
colorimetry capillary was produced with a certain operation aspect. As indicated by the example 1, the 
capillary was prepared like liposome, when it removed having added 1 - 10% of organic solvent (for 
example, ethanol) to the solution before sonication (sonication). 
This invention means other suitable configurations for desired specific use. 
With other operation aspects, the meltable polymer of the poly thiophene is producible. 
With a certain operation aspect, a sugar machine, a peptide, or other ligands can be compounded as a 
thiophene derivative, and a polymerization can be carried out as a copolymer after that. A ligand radical can 
be made to adhere, after it carries out the polymerization of the NHS derivative of a thiophene and a 
polymer (it indicated below like) forms instead. A thiophene polymer makes an acid radical add and make it 
aqueous. Thus, it can compound so that these may be freely dissolved in a water solution, and a colorimetry 
solution can be produced. 

II. self-assembly nature monomer With a certain specific operation aspect, this invention means various 
self-assembly nature monomers (self-assembling monomer) suitable for formation of a biopolymer 
ingredient. Although this monomer is not limited, it contains acetylene, diacetylene (for example, 5, 
7-docosa gene acid, 5, 7-pen TAKOSA gene acid and 10, 12-pen TAKOSA gene acid), an alkene, a 
thiophene, the poly thiophene, imide, acrylamide, methacrylate, vinyl ether, a maleic anhydride, urethane, 
allylamine, a siloxane, polysilane, an aniline, a pyrrole, polyacethylene, Fori (PARAFENIREMBINIREN), 
Fori (PARAFIREN), and vinyl pyridinium. The lipid containing these radicals can be a homopolymer or a 
mixed polymer. Furthermore, although not limited, a monomer with various head radicals containing a 
carboxylic acid, hydroxyl, a primary amine functional group, an amino acid derivative, and a hydrophobic 
group is meant. A certain specific head radical acts as a recognition site combined with ANARAITO, and 
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direct colorimetry detection is enabled only by exposing a biopolymer ingredient to ANARAITO. 
Even if the living body poljmieric materials of this invention come to contain the self-assembly nature 
monomer of a single (for example, all were made from 5 and 7-pen TAKOSA gene acid) kind, they may 
come to contain two or more kinds. In order to make a biopolymer ingredient from the self-assembly nature 
monomer of one or more types, the solvent containing each monomer is combined by the desired mole ratio. 
Then, it prepares as this mixture was indicated above (for example, thin film preparation being made to 
carry out the stratification on the water front face of Langmuir BUROJIETTO (Langmuir-Blodgett) 
equipment, or liposome preparation being evaporated, and making a water solution re-suspend). With a 
certain operation aspect, a self-assembly nature monomer can be chemically combined with other molecules 
(for example, ligand). 

With desirable operation aspect, a diacetylene monomer is used as a self-assembly nature monomer of the 
biopolymer ingredient of this invention. Although this invention is not limited, it means that various 
diacetylenes containing 5, 7-docosa gene acid (5, 7-DCDA), 5, 7-pen TAKOSA gene acid (5, 7-PCA) and 
10, and 12-pen TAKOSA gene acid (10, 12-PCA) are included. 

This invention means further optimization of the biopolymer ingredient which maximizes the response to a 
given reaction condition. In order to use this invention, it is not required to understand the device, and 
playing a role with the chemistry of the specific lipid used for a biopolymer ingredient important for an 
increment or fall of colorimetry transition sensibility although this invention is not limited by it is meant. For 
example, location change of a chromophore polymer principal chain can change the sensibility to given 
ANARAITO. This can be attained by carrying out migration of the diacetylene radical by the interface field 
soon, as illustrated to drawing 8 which shows 5 (contrasting with 10 and 12-pen TAKOSA gene acid), and 
7-pen TAKOSA gene acid. With a certain operation aspect, colorimetry sensibility has improved remarkably 
by changing arrangement of a polymerization possible radical into the 5 or 7th place of a monomer (see the 
example 3). Furthermore, it was shown that that the chain length of PDA is short or it is long probably 
affects the sensibility of the biopolymer ingredient for ANARAITO detection by change of ******. With a 
certain ANARAITO detection implementation aspect, detection of small ANARAITO (for example, the 
cholera toxin of the Vibrio cholerae (Vibriocholerae) origin, bacteriotoxin like a pertussis toxin, and an 
antibody) was enabled by improvement of such sensibility. By further optimization, producing many 
reactions, a rearrangement, and the susceptibility ingredient for detection of ANARAITO is meant. 

A. Arrangement of the polymerization possible radical in a monomer chain The chain length which locates a 
head radical in a specific distance from the polymer principal chain of the last polymer ingredient is 
dependent on the location of the polymerization possible radical in a non-gathered monomer. When using 
for ANARAITO detection in the case of diacetylene liposome, the thing of a monomer for which the 
liposome of gradually more high sensibility was generated is shown for the location of a diacetylene radical 
as the 18-20th place moves from between to the 3-5th place. Especially the liposome made from the 
monomer with the diacetyl radical of the 10- 12th place to the 4-6th place can control sensibility efficiently. 
The diacetylene radical located in the about 5-7th place with a certain specific operation aspect like cholera 
toxin detection is desirable. The manufacture protocol of a monomer determines whether a diacetylene 
radical is arranged as which location of the last monomer product. 

B. Total carbon chain length Although the total carbon chain length of a non-constituted monomer also 
influences the sensitivity level of a liposome product, the extent is smaller than the location of the 
polymerization possible radical in a monomer chain. Typically with the operation aspect which detects 
ANARAITO, shorter chain length gives large sensibility. Ideal for construction of this invention colorimetry 
liposome, although the range of a useful monomer is C12-C25 and it is sold at die length, according to this 
invention, both short chain length longer than it and is meant. 

One of the desirable range of the monomer chain length of this invention is C20-C23. 

The effect of the polymerization possible radical location on monomer chain length and a chain is proved by 
two or more experiments. It was shown by the example of 10 and 12-diacetylene derivative that C23 chain 
gives the last colorimetry liposome product discolored by ANARAI trebel lower than what made from the 
monomer with C25 chain. In the case of 5 and 7-diacetylene derivative, C22 merit's chain gave larger 
sensibility than C24 merit's chain. Thus, chain length is designed so that it may be suitable for the target 
optimal detection conditions. 

III. dopant The biopolymer ingredient of this invention becomes unable to include one or more dopant 
(dopant) matter further. A dopant is included in order to change and optimize the physical properties of a 
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request of a biopolymer ingredient. Although such physical properties are not limited, they contain a 
colorimetry response, a color, sensibility, endiirance, robustness, the adaptation over immobilization, 
temperature sensitivity, and pH sensibility. Although the dopant matter is not limited, a lipid, cholesterol, A 
steroid, an ergosterol, a polyethylene glycol, protein, A peptide or the film (for example, liposome and a thin 
film), and other combinable molecules for example, a surface active agent, polysorbate, the octoxynol, and 
sodium dodecyl sulfate ~ A dipolar ion detergent, DESHIRU glycoside, a deoxycholate, a diacetylene 
derivative, Phosphatidylserine, phosphatidylinositol, phosphatidylethanolamine. Phosphatidylcholine, 
phosphatidylglycerol, phosphatidic acid, A phosphatidyl methanol, cardiolipin, ceramide, cerebroside, 
Lysophosphatidylcholine, D-erythrosine GOSHIN, sphingomyelin, the dodecyl phosphocholine, N-BIOCHI 
nil phosphatidylethanolamine and other composition, or a natural cell membrane component is included. For 
example, if a sialic-acid derivatization diacetylene monomer is added to the liposome which comes to 
contain ganglioside and PDA, it will be proved [ aspect / with which an example 4 is provided / operation ] 
that a remarkable increment is brought to the colorimetry sensibility and quantum nature to detection of 
ANARAITO of a low. When the matter which has not been doped produces only a weak signal, 
amelioration of this colorimetry response using a dopant has convenience very much. While the target lipid 
(for example, lipid which ligand is contained or is a substrate of an enzyme reaction) is not carrying out a 
conjugated bond to a polymer principal chain (for example, ganglioside ligand), such a thing often happens. 
With a certain operation aspect, in order to change the color of a biopolymer ingredient, a dopant is added. 
For example, only fi-om blue to red, fi^om Orange fi-om blue, the red fi-om purple. Orange fi-om purple, and 
green, since green, red and the liposome which changes to Orange also offer this invention. For example, the 
glutamine derivatization PDA generated the liposome of very dark blue (namely, almost black), green 
liposome was made fi*om other operation aspects by the cycle of annealing (namely, about 80 degrees C — 
heating) and cooling (namely, ordinary temperature) before the polymerization. A certain specific reaction 
has an advantage by the multicolor technique in the ability of the sensor which changes an ingredient into a 
certain unique color to be made. 

Different dopant matter is combinable with single biopolymer ingredient preparation. For example, this 
invention offers the dopant cocktail which is the mixture of a glucose and a sialic-acid derivatization poly 
diacetylene component. The glucose component of dopant mixture can also reinforce sensibility so that it 
may achieve the operation which mainly prevents nonspecific adhesion on the firont face of the liposome of 
this invention. It seems that the sialic-acid component combined with the poly diacetylene destabilizes a 
fi-ont face fiinctionally, and increases the sensibility of ANARAITO detection remarkably. Both the 
singularity of adhesion and sensibility cem be optimized without reducing the structure integrity of a 
biopolymer ingredient unnecessarily by using tiiis ** dopant (co-dopant) technique. 

Addition of a dopant reducing the activation barrier of color transition by not understanding the device for 
the purpose which uses this invention, although this invention is not limited (if ligand existing), and/or 
offering association between ligand and a joint principal chain, and enabling the reaction which carries out 
induction of the colorimetry transition is meant. The dopant in which one theory made clear during 
development of this invention has a big head radical (for example, sialic-acid derivatization lipid monomer) 
is a film rearrangement (membrane rearrangement) which receives various solvent interactions on a 
substrate firont face, and a blue diaphragm structure destabilizes, consequently carries out localization. 
A shake (perturbation) small on the relative target which is alike and is given more becomes possible, and 
colorimetry transition is completed. The steric effect induction is carried out [ a steric effect ] by the 
molecular recognition phenomenon (namely, interaction with the biopolymer ingredient of ANARAITO or 
other molecules) blocks the head radical of a dopant, and other possible explanation to amelioration of the 
colorimetry response observed using a dopant with a big head radical is being able to spread the shake 
caused by ANARAITO. 

With a certain specific operation aspect, a dopant comes to contain diacetylene or the corrected diacetylene 
(for example, sialic-acid derivatization diacetylene). In this example, it should be cautious of being used in 
order that the guided lipid may correct the physical properties of a biopolymer ingredient, and not being 
used for the recognition site for ANARAITO (for example, like [ of the example of the sialic-acid ligand 
used in order to detect an influenza virus ]) detection. 

For example, the polymer ingredient of the diacetylene system only containing a sialic-acid derivatization 
monomer or a lactose derivatization monomer does not answer neurotoxin (for example, a kill RINUSU 
nerve toxin (botulinum neurotoxin)), but it is shown that it is inadequate for the interaction between 
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neurotoxin and a derivatization diacetylene lipid carrying out induction of the color change. However, when 
given with the ligand (for example, ganglioside GM 1) in which the same matter has compatibility to 
neurotoxin, the colorimetry response was detected in existence of neurotoxin, hi this example, the lipid 
guided from a sialic acid and a lactose is a "dopant", and ganglioside GM 1 is ligand. 
It is meant that extensive various dopant matter finds out an application to optimization of the physical 
properties of the biopolymer ingredient used with various operation aspects of this invention. Generally the 
matter which is the structure of natural cell membrane structure is usefiil as a dopant of this invention. For 
example, a steroid (for example, cholesterol) is the potential dopant which can give desired instability or 
stability to a biopolymer ingredient. Even if it is carrying out the polymerization also of the surface activity 
type compoimd to the self-assembly nature monomer which completes a polymer principal chain and it is 
not, either, a role can be played as a dopant. For example, it is shown that the detergent TWEEN 20 which 
does not contain a polymerization possible radical gives reinforcement very strong against the blue of the 
liposome of specific operation aspect with this invention. Other surface active agents which can be used as a 
dopant are peptide detergents (namely, small amphipatic molecule which has the canal field which simulates 
the ******** (membrane spanning) field of membrane protein). It can join together in a biopolymer 
ingredient and these small peptides (it is 20 - 25 amino acid at die length typically) can change the stability 
or sensibility of a colorimetry response of an ingredient. Since ** is large in the canal field of an ingredient, 
a peptide detergent can have effect stronger against thin film stability or sensibility than many other 
surfactant molecules. 

It depends for the most suitable percentage of the dopant combined with the structure of a biopolymer 
ingredient on the specific system developed and the need for a test condition. For example, since storage life 
is adapted for a long advantage or severe outdoor conditions, sensibility can reach a compromise to some 
extent. The percentage which a dopant can permit is limited only to the percentage which does not introduce 
sufiBcient association for the poly diacetylene molecule of an index to produce change of a required 
absorbance and a color theoretically, or the percentage which destroys the stability of polymer structure. 
The mole percentage of a dopant may change to 75% of high value to which the structure integrity of a 
biopolymer ingredient begins deterioration typically, if it is exceeded from 0.01% of low value from which 
the increment in sensibility is observed with a certain specific operation aspect. However, there may be 
specific operation aspect with it. [ the percentage of a dopant larger than 75% or and ] [ lower than 0.01% ] 
The desirable range of a dopant is 2% - 10%. With specific operation aspect with this invention, the optimed 
percentage of a dopant is about 5% (the example 4 and II knot reference). For example, in detection of a 
cholera toxin, lactose derivatization poly diacetylene (PDA) 2%, the thin film which comes to contain 
ganglioside 5% and PDA93% produced the color change in red from strong blue, when the incubation of the 
thin film was carried out with ANARAITO. 

In case the suitable method of combining a dopant is chosen, the technical problem with which plurality 
competes and which should be taken into consideration occurs, for example, the acoustic wave bath 
(sonicationbath) for a certain specific liposome operation aspect production ~ association is controlled very 
much by law and needs processing of several hours at it. The quiet joining-together method late on this 
relative target enables association of the complicated comparatively large or dopant matter. However, the 
acoustic wave bath technique is suitable only when meaning combining the dopant of a low percentage 
relatively, a point probe (point probe) ~ law enables association of the dopant matter of a far high 
percentage typically at the shorter time amount for 1-10 minutes. However, this approach is typically 
limited to association of the dopant matter of smallness thru/or middle size. The temperature chosen for 
association is selected based on a specific analysis system and a desired liposome parameter. The expert 
could select selection of a parameter like pH, and a diluent, and other factors based on the specific system 
and the property of a request of a biopolymer ingredient. 

The dopant molecule of a series of derivatization poly diacetylenes with a wide range physical characteristic 
was compounded. These dopants are not the same as the packing molecule typically observed by the 
biological film (namely, cholesterol, protein, a lipid, a detergent). It differs in that a fimction imique [ these ] 
to a given sensor system and specific is offered. 

The design of two or more dopants which provide non-compounding implementation aspect with a specific 
fimction is indicated in the following and the example 4. 

The easy system was designed so that a PDA molecule could be derivatized easily. This composition is 
shown in drawing 9 . Here, 10 and 12-pen TAKOSA gene acid are corrected to amine combination with a 
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molecule with the isolation amino group. Since all amino acid had an isolation amino group (a lysine has 
two amino groups), it has arranged 20 amino acid on the head of a PDA molecule, respectively. 
Respectively, it has special physical properties and a derivatization PDA molecule can combine a special 
function with a biopolymer ingredient. For example, the matter which doped glutamine-PDA was the 
colorimetry sensor which whose sensibility is the highest, and has water solubility most, and was stabilized 
most. Some of physical properties of other amino acid derivatization PDA molecules are indicated in the 
example 4. The capacity which forms the water solubility, the thin film, and liposome to typical amino acid 
derivatization diacetylene, a color, and a colorimetry response are shown in drawing 10. 
IV Ligand The biopolymer ingredient of this invention becomes unable to include one more or more ligands. 
Ligand can act as the recognition site of the biopolymer ingredient to ANARAITO, or support for taking in a 
molecule or making a biopolymer front face localize a reaction. With a certain operation aspect, by the 
interaction between ANARAITO and one or more ligands, destruction of the polymer principal chain of a 
biopolymer ingredient takes place, and detectable color transition is produced. It is desirable to check 
existence of a specific cleavage means object (cleavage means) (namely, ANARAITO) through such 
colorimetry change for detection of a lipid cleavage reaction. With a certain operation aspect, the living 
body polymeric materials which come to contain the ligand (for example, antibody to specific lipase) to a 
cleavage means object can be arranged within one device to the degree of the living body polymeric 
materials which detect the cleavage means object reaction itself (it indicated below). By this method, both 
existence of a cleavage means object and activity are detected by the single device. 

It is made to connect with a self-assembly nature monomer by the connection arm, or can be made to be able 
to connect with a direct monomer, the matrix of a biopolymer can be combined before a polymerization 
process or in a polymerization process, or ligand can be made to adhere to a matrix (for example, to connect 
with the matrix component containing the head radical which combines ligand with ligand, or to pass other 
means) after a polymerization. For example, drawing 1 1 draws one operation aspect of this invention by the 
mimetic diagram. A compound 1 shows the ligand (namely, sialic acid) adhering to one end of a spacer 
molecule combined with an acceptor. Other ends of a spacer molecule have adhered to one of two or more 
of the monomers (for example, 10, 12-pen TAKOSA gene acid) by which the polymerization was carried 
out so that a color sensing element mi^t be formed. A compound 2 shows 10 and 12-pen TAKOSA gene 
acid without adhesion ligand. 

The ligand radical of this invention becomes unable to include the wide range matter. The main criteria are 
whether to have compatibility in ANARAITO which ligand chose. Although suitable ligand is not limited, it 
contains the organic molecule combined with a peptide, a carbohydrate, a nucleic acid, a biotin, a drug, a 
chromophore, an antigen, a chelate compound, a short chain peptide, pepstatin, the Diels- Alder 
(Diels-Alder) reagent, molecular recognition complex, an ion radical, a polymerization nature machine, a 
dinitrophenol radical, a linker radical, an electron donor or an acceptor, a hydrophobic group, a hydrophilic 
group, an antibody, or an acceptor. A biopolymer ingredient can consist of combination of the monomer 
which has not been connected or connected with ligand, in order to optimize a desired colorimetry response 
(for example, 5% ligand coimection JIKOSAJINON acid (DCDA) and 95%DCDA). Furthermore, multiplex 
ligand can combine with a single biopolymer matrix. ANARAITO of very various groups is detectable so 
that clearly firom the wide range ligand which can be used by this invention. 

With a certain operation aspect, do not combine a self-assembly nature monomer with ligand, it is made to 
gather directly, and a polymerization is carried out, and it is used as a colorimetry sensor. Although such a 
biopolymer ingredient is not limited, it can find out an application to detection of ANARAITO of a certain 
specific class containing an volatile org£inic compound (VOC). 

Ligand is combined in order to detect various pathogens with a certain operation aspect. Although not 
limited, HIV (Wies et al. and Nature 333:426 [1988]), Influenza (White et al. and Cell 56:725 [1989]), 
Chlamydia (Chlamydia) (Infect.Imm.57:2378[1989]), Meningococci (Neisseria meningitidis), streptococcus 
Switzerland (Streptococcus suis). Salmonella (Salmonella), mumps (mvmips), Newcastle disease (newcastle) 
and reovirus (reovirus). The sialic acid for detecting various viruses containing Sendai Virus (Sendai virus) 
and myxovirus (myxovirus); Coronavirus (coronavirus). An encephalomyelitis (encephalomyelitis) virus. 
And the rotavirus (rotavirus) The 9-OAC sialic acid for detecting; a cytomegalovirus (cytomegalovirus) 
(Virology 176:337 [1990]) and a measles virus (Virology 172:386 [1989]) The non-sialic-acid glycoprotein 
for detecting; CD4 (Khatzman [ et al. ] and Nature 312:763 [1985]) for detecting HIV, A vasoactive 
intestinal tract peptide (Sacerdote et al. and J.of Neuroscience Research 18:102 [1987]), And the peptide T () 
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[ Ruff et al., ] [ FEBS ] Letters 211:17 [1987]; a vaccinia The epidermal growth factor for detecting ; 
(Epstein et al. and Natiore 318:663 [1985]) The acetylcholine receptor (Lentz et al. and Science 215:182 
[1982]); Epstein-Barr virus (Epstein-Barr virus) which detects rabies and to accumulate The Cd3 assistant 
acceptor for detecting ; Beta-adrenergic receptor (Co et al., Proc.Natl.Acad.Sci.82:1494[1985]); 
RINOUIRUSU which detects reoviras and to accumulate (Carel et al., J.Biol.Chem, 265:12293 [1990]) 
ICAM-1 for detecting (rhinovirus) (Marlin et al. and Nature 344:70 [1990]), N-CAM, And the myelin joint 
glycoprotein MAb (Shephey [ et al. ], Proc.Natl.Acad.Sci.85:7743[1988]); the poliovirus acceptor for 
detecting a poliovirus (polio virus) () [ Mendelsohn et al., ] [ Cell ] 56:855[1989]; — **** blast cell growth 
factor [ for detecting a Herpes viras (herpes virus) ] (Kaner et al. and Science 248:1410 [1990]); — 
Escherichia coli (Escherichia coli) The oligo mannose for detecting; Ganglioside GMl; and wide range 
various pathogens for detecting meningococci (Neisseria meningitidis) for example. Neisseria gonorrhoeae 
(Neisseria gonorrhoeae) — The antibody for detecting Vibrio vulnificus (V. vulnificus), the Vibrio 
parahaemolyticus bacillus (V. parahaemolyticus). Vibrio cholerae (V. cholerae), and Vibrio alginolyticus (Y. 
alginolyticus) is included. 

If it is this contractor, it will be possible to connect wide range various ligand types to the biopolymer 
ingredient of this invention. The method of derivatizing a lipid with the compound (for example, a 
carbohydrate, protein, a nucleic acid, and other chemical groups) of various range is common knowledge in 
this work. The carboxylic acid of the end of a lipid can be corrected easily and can make ester, phosphoric 
estCT, the amino group, ammonium, a hydrazine, polyethylene oxide, an amide, and many of other 
compounds. These chemical groups give a carbohydrate, protein, a nucleic acid, and a joint radical with 
other chemical groups (for example, a carboxylic acid can be connected with direct protein by making 
activation ester, making it react with the proteinic isolation amino group continuously, and making an amide 
group form). The example of the antibody made to adhere to the Langmuir (Langmuir) thin film is common 
knowledge in this work (see Tronin et al., Langmuir 1 1:385 [1995]; and Vikholm et al., and Langmuir 
12:3276 [1996]). There is a number many of other technique of carrying out coupling of the matter to the 
film, or combining the matter in the film. Especially Coupling to protein or the polymer film of a nucleic 
acid ; Coupling to a proteinic self-assembly nature organic monomolecular layer (see Bamford et al. and 
Adv.Mat.6:550[1994]) And association (for example. Downer et al.. Biosensor and Bioelect.7.429[1992]) 
into the proteinic film is included (see Willner et al. and Adv.Mat.5.912[1993]). The protocol for making 
ligand (for example, protein, a nucleic acid, and a carbohydrate) adhere to the colorimetry matter of this 
invention is proved by the example 5. 

For example, the approach of this invention offers the system which makes the protein molecule containing 
an antibody adhere to the thin film front face and liposome of the poly diacetylene easily, and offers the 
biopolymer ingredient which has "protein" ligand by it. Although such ligand is not limited, it contains a 
peptide, protein, a lipoprotein, a glycoprotein, an enzyme, an acceptor, a channel, and an antibody. If 
ANARAITO (for example, an enzyme substrate, acceptor ligand, an antigen, and other protein) is combined, 
destruction of the polymer principal chain of a biopolymer ingredient will take place, and change of a 
detectable color will be brought about. This invention means the protein ligand combined with the 
biopolymer ingredient, and them (for example, it connected with the surface head radical of the monomer of 
a biopolymer ingredient chemically) which were combined with the front face and chemistry target of a 
biopolymer ingredient. 

V. Detection of colorimetry change Colorimetry change produced from destmction of a biopolymer 
ingredient is detectable by many approaches. With the desirable operation aspect of invention of this claim, 
the color shift was simply observed by visible observation. Therefore, the observer who is not trained like a 
home user can use this invention easily. 

the nature spectrum which exceeds the limitation containing the optical density to specific illumination-light 
wavelength of easy visible observation with alternative operation aspect — the spectrum of common 
knowledge in this industry in order to detect change — a testing device is used. For example, the spectrum of 
the matter was measured before ANARAITO installation and to the back using the spectrometer, and the 
colorimetry response (%CR) was measured. The visible absorption spectrum of the ingredient before 
ANARAITO exposure was measured as BO=Ix/(Iy+Ix) ("B" expresses the percentage of the given hue of the 
wavelength Ix in comparison with the reference wave length ly among a formula). Then, after ANARAITO 
exposure, the spectrum was taken, same count was performed and Bfinal was determined. The colorimetry 
response was calculated as %CR=[(BO-Bfinal) /BO] xlOO%. 
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Furthermore, if invention of this claim is a request, it can be applied to a transducer device. Association with 
the transducer of a self-assembly nature monomer ingredient An optical fiber (for example, Beswick and Pitt, 
J.Colloid hiterface Sci.l24:146[1988]; and Zhao and Reichert, and Langmuir 8:2785 [1992]), Quartz 
vibrator (Furuki and Pu and Thin Solid Films 210:471 [1992]; and Kepley et al,, Anal.Chem.64:3 191 [1992]), 
And it is indicated using the electrode surface (Miyasaka et al., Chem.Lett., p.627[1990]; and Bilewiczand 
Majd, and Langmuir 7:2794 [1991]). However, unlike these examples, this invention offers the 
double-check (namely, ascertainment) by color change observation of an ingredient. 
The living body polymeric materials of this invention can be coated with a certain operation aspect on the 
thin PzT ingredient which vibrates with resonance firequency, and can make a micro electromechanical 
system (microelectromechanical system (MEMS system)) from it. Thus, change of a biopol)niier ingredient 
can be detected as colorimetry change with change of resonance frequency, and an event can be checked. 
Sensibility can also be reinforced by carrying out coupling of the lipid polymer to the photoelectric device 
which can be read on two or more specific wavelength, a colorimeter, or a fiber light chip. Moreover, a 
device is connected with a sound alarm or an altemating current signal generating device like vibration, and 
it can make it possible to interpret a signal simply. 

the above-mentioned passage — detection of the activity (for example, the lipid cleavage activity of lipase 
and film qualification activity of a transferase) of ANARAITO ~ in addition, to detect existence of 
ANARAITO is also desired. The biopolymer ingredient of invention of this claim can be used in order to 
detect various ANARAITO containing a small molecule, a microorganism, a film acceptor, a film fragment, 
an volatile organic compound (VOC), an enzyme, a drug, an antibody, and other related matter by it, 
although not limited by observation of color change which takes place at the time of ANARAITO 
association. Invention of this claim offers the capacity to carry out under a very mild test condition and to 
detect a small living thing molecule in the condition near nature, and avoids the risk relevant to an alteration 
or decomposition of ANARAITO. 

Detection of VI. film conformation change Invention of this claim offers how observation of colorimetry 
change detects change of the conformation in a biopolymer ingredient as above-mentioned. Change of such 
conformation may take place through chemical correction of the biopolymer ingredient by association with 
the ligand of ANARAITO (as mentioned above) and the chemical reaction (for example, enzymatic catalyst). 
With a certain operation aspect, invention of this claim offers the easy protocol using a biopolymer 
ingredient, detects an interface catalyst, identifies an inhibitor, and offers the practical technique which 
screens an enzyme and other catalyst matter (catalytic antibody), and makes a property decision of the 
catalytic activity. These approaches use a natural non-indicator substrate, and a catalyst or inhibition is 
signal-ized by the existence of color transition of the surrounding lipid polymer aggregate. Since this 
technique is a step, it can be conveniently used to high throughput screening of a compound. Generally this 
approach is applicable to the factor which affects enzyme recognition and activity and which reaches and 
influences film reorganization. 

The mixed vesicle (mixed vesicle) which carried out the polymerization offers chemical and the convenient 
and economical alternative means replaced with the enzyme assay using the substrate which it is very stable 
to physical decomposition, and carried out the radioactive indicator. The vesicle stock solution indicated by 
this invention was stored without affecting an assay result six months or more. 

Specific application of invention of this claim is indicated below, the extensive availability of this invention 
to change of the conformation of a certain range is explained, and the singularity and the ease of use are 
proved. Phospholipase A2, phospholipase C, phospholipase D, bungarotoxin, and other enzyme activity are 
explained. These examples mean only explaining the extensive availability of this invention, and do not 
mean that this invention is limited to such specific operation aspects. 

1. Phospholipase A2 activity PLA2 activity is already studied using the indicator technique (for example, 
activity and fluorescence) about a polymerization vesicle (Dua et al., J.Biol.Chem.270,263[1995]), a micell 
(Reynolds et al., above-shown), and various model film systems like a monolayer (Grainger et al., 
above-shown; and Mirsky et al., and Thin Solid Films 284,939 [1996]). Invention of this claim offers the 
biopolymer ingredient incorporating the PLA2 substrate lipid for colorimetry detection of PLA2 enzyme 
activity. 

Living body polymeric materials are the combination of a polymerization nature matrix lipid (for example, 
10, 12-TORIKOSA gene acid) and the PLA2 substrate lipid (for example, dimyristoyl phosphatidyl choline 
[DMPC]) of various mole fi-actions (0 - 40%), and were prepared in the examples 1 and 10 as the publication. 
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With a certain operation aspect, the biopolymer ingredient containing a PLA2 substrate Hpid was liposome 
shown in drawing 12. This drawing shows the DMPC substrate in the diacetylene lipid matrix before a 
polymerization (above figure) and after a polymerization (the following figure), the first condition — a 
vesicle — a naked eye — ** — it looked blue, and as shown in drawing 13 (continuous line), absorption 
maximum was seen near 620nm. When PLA2 was added to the DMPC/PDA vesicle, suspension changed to 
red quickly (namely, inside of several minutes), and as it showed drawing 13 (dashed line), it showed 
absorption maximum to about 540nm. 

Color change was adjusted by changing the mole percentage of the natural lipid DMPC in a PDA vesicle, as 
shown in drawing 14. 10% or more of relative color change was observed clearly with the naked eye. The 
liposome containing 20% or more of DMPC showed the colorimetry response strong within several minutes. 
The colorimetry response which can also detect the liposome containing DMPC (for example, 5%) of a low 
mole ratio in visible after a still longer incubation was shown. The vesicle which does not contain DMPC 
almost remained after PLA2 addition with the blue phase, as shown in a contrast sample. 
It is proposed that biotechnology clo MIKKU transition (biochromic transition) of a PDA vesicle and a film 
takes place from the shake (perturbation) of pi duplication which the conjugate polymer principal chain 
elongated. This structure rearrangement in which induction is carried out by previous research by 
penetrating to the inside of the PDA matrix of multiple- valued acceptor association or a peptide domain 
produces absorption of short wavelength (namely, 490-540nm) more (Charych et al.. Chemistry and Biology, 
above-shown-an and Charych, and above-shown; and Cheng and Stevens, AdvanceMaterials, above-shown). 
A strong color change observed by the interaction between an enzyme PLA 2 and a mixed DMPC/PDA 
vesicle shows that an alternative path for chemical correction of the vesicle by the interface catalyst to carry 
out induction of the biotechnology clo MIKKU transition is offered in this example. Therefore, the new 
means which carries out induction of the colorimetry change in a biopolymer ingredient is proved 
[ invention / of this claim ]. 

PLA2 activity is measured independently using the indicator lipid analog incorporated into the PDA matrix 
in order to check that the biocatalyst has happened by the DMPC/PDA vesicle, and it could be made to 
perform coincidence measurement of product formation and a colorimetry response of a vesicle. The used 
analog is thioester 1 and 2-screw. - (S-decanoyl) It was -1 and 2-dithio-sn-sn-glycero-3-phosphocholine 
(DTPC). The cleavage of DTPC by PLA2 generated the 5 and 5^-dithio bis-2-nitro benzoic acid (DTNB) 
and the fiisibility thiol qualification lipid which reacts immediately, and the coloring product which has 
[ 412nm ] absorption characteristic was generated (Reynolds et al., above-shown). When PLA2 was added 
to the DTPC/PDA mixing vesicle 40%, the hydrolysate actually produced absorption strong against 412nm, 
as it reacted with DTNB and was shown in drawing 15. As for the PDA vesicle, the color also changed to 
coincidence, and suspension showed the same colorimetry response as it of the vesicle containing DMPC 
shown in drawing 13. These results corroborated that the interface catalyst by PLA2 happened by the 
polymerization mixing vesicle. 

The NMR experiment gave the information on the behavior of a real proof and an enzyme reaction product 
for occurrence of the interface catalyst by PLA2 fiirther. Drawing 16 is before PLA2 addition (drawing 16 
A) and after an enzyme reaction (drawing 1 6 B). 

The description of 3 IP NMR spectrum of a ** DMPC/PDA vesicle is shown. Anisotropy 3 IP resonance 
(drawing 16 A) large in comparison fi-om an unhurt vesicle corresponds to the choline head radical of 
DMPC embedded at the PDA vesicle. Observation of the 3 IP anisotropy of drawing 16 A shows that the 
DMPC molecule is being fixed in a vesicle matrix. After PLA2 addition, 3 IP signal was shifted to the lower 
part region, as shown in drawing 16 B. The location of 3 IP resonance of drawing 16 B is in agreement with 
the shift observed about the water solubilization RIZOMIRISUTOIRU phosphatidylcholine which is the 
hydrolysate of DMPC. Furthermore, drawing 16 B shows that 3 IP resonance observed in the suspension of 
the vesicle which carried out enzyme processing becomes remarkably narrow firom 3 IP signal of the first 
DMPC/PDA vesicle origin, and drawing 16 A shows migratory [ of a phosphate group / higher ] after PLA2 
catalyst (Smith and Ekiel, Phosphorous-3 1 NMR, Principles and Applications, Academic Press, Orlando, 
and pp 447 [1984]). This result suggests dissociation of the RIZO lipid reaction product after an enzyme 
reaction. OneH NMR data in which the appearance of the clear RIZO lipid phase after a reaction with PLA2 
is shown supported this description fiirther. 

Phospholipase besides II. It was proved that the technique of colorimetry detection of phospholipase C 
(PLC) and the interface catalyst by other enzymes like phospholipase D (PLD) also having been attained 
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using the PDA vesicle which carried out substrate qualification, and having indicated it by this invention 
could generally apply. Although such phospholipases cleave the polar head radical field of a 
glycerophospholipid, phospholipase PLA 2 cleaves an acyl ester bond chiefly in 2-acyl location. 
The assay trial of phospholipase D and C was carried out under the same conditions as PLA2 assay. Both 
PLD and PLC activity were detected by the success flesh side by liposome assay. PLD assay produced about 
55% of last colorimetry response. However, the configuration of a response curve was looser than that of 
PLA2. Although it is not required to vinderstand the device and it does not mean that this invention is limited 
by it in order to use this invention, the dynamics of PLD catalytic reaction differs or it is meant that the 
response time between a catalyst event and color change is more late. PLC assay produced 60% of last 
colorimetry response, and the response curve was the same as that of it of PLA2. Furthermore, existence of 
the interface catalyst by PLC and PLD was proved [ experiment / NMR ]. 
IIL bungarotoxin (BUTX) 

beta-bungarotoxin which is the snake venom of the poisonous snake BUNGARUSU mull 
CHISHESfKUTSUSU (Bungarus multicinctus) origin is known for destroying a synaptic vesicle and 
checking acetylcholine emission. It is classified as PLA2 toxin and this is two subunits :P It consists of 
7.5-kDa subxmits which share the 12-kDa subunit and protease inhibitor showing LA2 activity, and sequence 
homology. 

Bungarotoxin, 40%DMPC / experiment according to 10 and 12-TORIKOSA gene acid (TRCDA) liposome 
60% showed about 50% of maximum colorimetry response after the incubation of 1 hour. The response 
curve was the same as that of it of PLA2 assay. Furthermore, in BUTX, a color changes, the liposome after 
an incubation and in an assay solution is not a request, 2ind precipitate was also produced. It was shown by 
previous research that BUTX guides fusion of small monolayer liposome (Rufini et al.. Biochemistry 29, 
9644 [1990]). It seems that it is dependent on BUTX, calcium2+, and the interaction between 
lysophospholipid although the device of fusion is still indefinite. 

This bungarotoxin assay offers an example of a big molecular association object (molecular assembly) with 
an enzyme property with the capacity which generates colorimetry change of a biopolymer ingredient. With 
a certain operation aspect, probably, to apply an additional bungarotoxin detection property to a biopolymer 
ingredient is desired, in order to reinforce colorimetry detection. For example, the antibody (namely, ligand) 
to bungarotoxin can be added to DMPC, and it can include in a biopolymer ingredient. Thus, when 
bungarotoxin exists in a certain sample, ligand / ANARAITO interaction, and an enzyme / substrate reaction 
combine, and enhancement of a colorimetry response is offered. 

Enzyme system besides IV. This invention will find out the application to detection, measurement, and 
property decision of the enzyme activity of many of other systems which especially contain stearolytic 
enzyme, acyltransferases, protein kinase, glycosidase, isomerase, a ligase, polymerase, and proteinase, 
although it is not limited. Such an enzyme has separated in a solution or may be big molecule floe, a cell, 
and some pathogens. About general description of a biocatalyst event, the work (Dordick, Biocatalysts for 
Industry, Plenum Press [1991]) of dollar DIKKU is introduced. 

For example, since the activity is measured, glycosidase is detectable as an index of the existence of a 
pathogen. Sialidase like neuraminidase is found out by the influenza virus and other sialidases are connected 
with Salmonella (Salmonella). By offering a biopolymer ingredient with the substrate for glycosidases, 
existence of a pathogen is detectable. A colorimetry sensor with very high sensibility is producible 
combining other sensing elements (for example, sialic-acid ligeind for influenza virus detection). 
The substrate which makes the detection system for proteinases can also be offered. For example, Candida 
albicans (Candida albicans) is detectable through the protease activity over a pepstatin substrate. The 
anthr2ix spore (anthrax spores) of the anthrax-bacillus (Bacillus anthracis) origin is also detectable by 
checking laccase activity through a reaction with a substrate. Laccases are a phenol, polyphenol, and an 
enzyme containing two or more copper which carries out the catalysis of oxidation inversion of various 
substrates containing aromatic amine. A specific substrate contains a BANIRU acid (vanillic acid), a syringe 
acid (syringic acid), and a 2-2 -AJINO-screw (3-ethyl-bends thio azo phosphorus-6-sulfonic acid). By 
introducing the laccase substrate of these one or more common knowledge into the biopolymer ingredient of 
this invention, the detection assay for anthrax spores is producible. 

Other application contains the nest of the nucleic acid to the biopolymCT ingredient top for examining 
nucleotide polymerase (for example, DNA polymerase) activity. These assay systems will find out the 
application on the technique of identification of a polymerase inhibitor, and property decision. It is clear that 
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the biopolymer ingredient of this invention finds out an appUcation fi-om these examples to a wide range 
film conformation change and colorimetry detection of a reaction. 

V. Inhibitor screening Invention of this claim offers the approach for detecting the activity of the enzyme 
into which the conformation of the biopolymer film is changed, and other molecules as indicated above. 
These approaches are extensible to offering the exact and quick screening technique for identifying an 
inhibitor with the activity in connection with colorimetry change, and making a property decision (for 
example, by putting a candidate inhibitor to the biopolymer ingredient which comes to contain the protein 
substrate of an enzyme, a protease inhibitor is identified and a property decision is made). 
For example, in detection of PLA2 enzyme activity indicated above, color change of a DMPC/PDA vesicle 
can be controlled by using the inhibitor to PLA2. 1 - When PLA2 was added in existence of a 
hexadecyl-3-trifluoro ethyl glycero-2-phospho methanol (MJ33) (germanium RU et al., above-shown; and 
Jain et al.. Biochemistry 30, 10256 [1991]), the vesicle remained with those blue phases. The difference of 
this color was clearly visualized in the PLA2/vesicle suspension of MJ33 existence in a microtiter plate 
(blue), and an absence (red) 96 well. Absorption of a well was measured using the standard microplate 
reader, and as shown in drawing 17, control of a colorimetry response was corroborated quantitatively. This 
drawing shows the colorimetry response curve to the DMPC/PDA vesicle [ in / (a continuous line, the 1.9% 
of the maximum errors) / the absence of an inhibitor ] in (a dashed line, a rectangular head, the 6.9% of the 
maximum errors) existence of MJ33. Inhibition of PLA2 by transposing calcium-i-2 to Zn+2 is also shown (a 
dashed line, a rhombus, the 6.5% of the maximum errors). 

Nonspecific adhesion does not play a role in a biotechnology clo MIKKU response, but the inhibition by 
MJ33 of the color change from blue in red shows that PLA2 activity is concemed with direct color change. 
Removal of calcium-i-2 whose inactivation of PLA2 is the catalyst cofactor (Gelb et al., above-shown) of 
PLA2 from a buffer solution is also observed. PLA2 which similarly was prepared in the buffer which 
contains Zn+2 instead of calcium+2 ion does not carry out induction of the color change in red from the blue 
of a vesicle, as shown in drawing 17 (a dashed line, rhombus). Neither of this vesicle changes a color also in 
existence of other enzymes like the lysozyme and glucose oxidase which obtain less than 5% of colorimetry 
response after a 1-hour or more incubation by the DMPC/PDA vesicle 40%. The singularity of a colorimetry 
response offers selectivity required for high throughput screening of enzyme inhibitor. 
In order to screen an inhibitor, the living body polymeric materials containing the substrate of the enzyme 
examined are arranged in a multi-chamber device (for example, 96 well plate), each ~ it incubates with the 
sample suspected to contain enzyme inhibitor in a well. Then, ari enzyme is added and observation of color 
change is detected. It will prevent that an enzyme produces color change of a biopolymer ingredient partially 
[ an effective inhibitor ] or completely. In order to give dependability to a result, a suitable contrast sample 
(for example, having no inhibitor and the sample containing a known inhibitor) is applied to assay. 
Catalyst of which VI. design was done The living body polymeric materials of invention of this claim offer 
fiirther the approach of screening the protein "designed", a peptide, and the effectiveness and activity of a 
catalytic antibody. Especially making a specific solvent and an enzyme stable under heat conditions in 
engineering is performed briskly now. By giving a certain substrate to such an enzyme to the biopolymer 
ingredient of this invention, easy and exact screening of these protein made in engineering can be carried out 
by various test conditions. Similarly, using the approach of this invention, a catalytic antibody can be 
screened and a property decision can be made. 

Immobilization of a VII. biopolymer ingredient Although the biopolymer ingredient of this invention is not 
limited, it is fixable on various solid-state base materials containing all separation media like polystyrene, 
polyethylene. Teflon, a silica gel bead, a hydrophobing silica, a mica, a filter paper (for example, nylon, a 
cellulose, and a nitrocellulose), a glass bead and a slide, gold and silica gel, sephadex (sephadex), and other 
chromatography media. With a certain operation aspect, a biopolymer ingredient is fixed to silica glass using 
a sol gel process. 

Immobilization of the colorimetry biopolymer ingredient of this invention is desirable in order to improve 
the stability, robustness, storage stability, a colorimetry response, a color, the simplicity of use, the nest (for 
example, array) to a device, and the property of other requests, a certain operation aspect — common 
knowledge — use ~ in order to make the same examining method as easy litmus paper, that of the 
colorimetry matter can be arranged to up to various substrate front faces. For example, the reflection 
property (reflective property) of a nylon filter paper greatly reinforces the colorimetry property of fixed poly 
diacetylene liposome. A filter paper also increases the stability of liposome by the mesh size. In other 
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examples, the ink cartridge of an Inkjet printer is loaded with the liposome operation aspect of this 
invention, and it is used in order to print a biopolymer liposome ingredient in the paper like ink. The 
liposome matter which exists in the paper holds the colorimetry property. The ease which can produce a 
pattemizing array in a desired configuration and size is proved [ aspect / this / operation ]. By using a 
multiplex cartridge (for example, color printer), a pattemizing array is producible with various biopolymer 
ingredients. 

A. Comprehension of the biopolymer ingredient by the sol gel process Since a sol gel process includes an 
organic molecule like a color and a living thing molecule in silica gel (entrapping), although it can use (For 
example) Non-Cryst. Solids [ Am.Chem.Sec.l 17:9095[1995];] 202:279 [1996]; [ Miller et al. and ] Avnir 
and Accounts Chem.Res.28.328[1995]; ~ Yamanaka et al. — And before reference and development of this 
invention, immobilization of self-organizing molecule floe (for example, a biopolymer ingredient, 
self-assembly nature monomer floe, and liposome) was not realized by the sol gel ingredient in Dave et al. 
and Anal.Chem.66.1 120 A [1994]. 

The operation gestalt of invention of this claim offers immobilization of the globular shape and bilayer lipid 
floe using the aquosity sol gel process with which a good result is obtained, and liposome. In the bottom of a 
water-solution condition, and ordinary temperature, although these molecular structure objects and 
especially the liposome that consists of biological or a living thing imitation (that is, nature is simulated) 
lipid are quite strong, existence of an organic solvent and an elevated temperature may decompose it easily. 
A sol gel process offers the easy approach which there is no structure alteration which is detected and fixes 
molecule floe, and produces the strong structure easily processed into desired size or a desired configuration. 
Sonication of tetramethyl alt. silicate, water, and the hydrochloric acid was carried out under cooling 
conditions xmtil the single phase solution was obtained, and the sol gel ingredient of a silica was prepared. 
As long as use of a metallic oxide forms a transparent glass ingredient substantially [ they other than 
tetramethyl alt.silicate make comprehension easy, and ], it is meant by this invention. Although such a 
metallic oxide is not limited, it contains silicate, a titanate, an aluminate, ORUMOSHIRU (ormosils), and 
others. Then, the buffer was added to the acidic solution under cooling conditions. The living body 
polymeric materials produced as the publication above were mixed in this buffer sol solution. The desired 
shaping structure was filled with this composite, and it was made to gel in ordinary temperature. Since it is 
thought that it gets that various structures are applied in order to produce the desired size and the gel of a 
configuration containing the metal mold which makes the flat fi-ont face, the plastics, ceramic, or BADGE 
for making a cuvette and a thin film although not limited, it does not have the intention of this invention 
being limited by the shaping structure to be used. Since it has the intention of all the temperature 
requirements that make manufacture of functional ANARAITO detection gel easy, it does not have the 
intention of this invention being limited to gelation of ordinary temperature. 

Although DCDA liposome was included in sol gel glass with one operation aspect, any nest of the 
biopolymer stmcture is meant in this invention. Gelation took place after the sol gel process indicated above 
and within several minutes, and purple gel was generated. The visible absorption spectrum of poly 
diacetylene liposome shown in drawing 18 was changeless in the sol gel matrix as compared with the 
liposome in a solution. After heating liposome at 55 degrees C, the thermochromic transition to red from the 
blue which is the description of the poly diacetylene ingredient took place. As shown in the spectrum of 
drawing 19, the matter which carried out hue change from blue to red was changeless similarly at the sol gel 
state as compared with the solution. Therefore, invention of this claim carries out compatible to the brittle 
living body polymeric-materials structure (namely, liposome), and offers the sol gel matrix which maintains 
the physical properties observed in a bulk solution. 

Furthermore, it is meant that the sol gel preparation ingredient of various thickness has unique sensibility to 
ANARAITO. Since the pair (volume) ratio is so high that it is a thick film (front face), in order to make the 
cause of color transition, high-concentration ANARAITO is needed. 

Furthermore, in order to make an ingredient with desired hole size, the gelation conditions of sol gel 
preparation can be optimized by changing setting temperature, a gel ingredient, and desiccation conditions. 
Also by changing the crosslinking density of an ingredient, hole size is controllable, this invention — a hole 
several nanometers to hundreds of nanometers or more — size is meant, the size of the matter which is not a 
request while a certain gel maintains access to the ligand of ANARAITO — altemative screening is enabled. 
Moreover, although not limited by the sol gel technique, it becomes possible to form a cartridge, coating, a 
monolith (monolith), powder, and the structure in which it is fabricated in every configuration of the request 
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containing fiber, and deals. 

B. Immobilization by the chemical bond A biopolymer ingredient can be combined with the film of Fori 
(ether urethane) or a polyacrylonitrile with operation aspect with this invention. These film is porosity and a 
hydrophilic property, and can be used for affinity separation or the immunodiagnosis. Carrying out coupling 
of the liposome of this invention to these film can combine IMIJIZORIRU-carbonyl, a succinimide, FMP, or 
an activating group like isocyanate with the film first, and it can be performed by adding to the nucleophilic 
group (for example, -NH2, -SH, or - OH radical) to which the film exists in liposome promptly. Thus, the 
preparation object of every liposome containing these fimctional groups can be directly combined with the 
film. This technique is similar with coupling to the film of well-known protein in this industry (see Bamford 
et al. and Chromatognphy 606:19 [1992]). 

Other immobilization technologies with various common knowledge in this industry can be used for the 
biopolymer ingredient of this invention. For example, the matter which has -SH fimctional group is also 
fixable to a golden fi*ont face, a particle, or an electrode through thiol golden association directly. In this 
case, with a pure golden fi-ont face, the solution of the liposome containing - sulfliydryl group is underwater, 
and stirs and carries out an incubation at a room temperature for 12 to 24 hours. Moreover, the matter is also 
fixable to a silicon chip or silica gel (for example, silicon dioxide) at an example 8 using the approach of a 
publication. Furthermore, the matter containing -NH2 fianctional group is also fixable to a front face with the 
glutaraldehyde coupling reaction of the criterion often used by proteinic immobilization. Furthermore, 
liposome can be combined with the front face containing the polyethyleneimine which is branched polymer 
with an isolation amine radical through the carboxy group. 

VIIL array The specific operation aspect with invention of this claim means production of the big pallet of 
the polymerization nature lipid which has various head radical chemistry, ligand, a dopant, a monomer, or 
other properties also in the property of other requests, and quality in a single device since selectivity, 
sensibility, quantum nature, the ease of use, and portability are increased. By using an array format, some 
advantages which conquer the fault of the single sensor technique are realizable. These use a sensor with 
partial selectivity and include the capacity which measures a multicomponent sample. This gives the 
capacity which senses a specific sample while an active jamming background exists, or acts to coincidence 
as the monitor of the sample of two or more purposes. For the purpose which produces the fingerprints in 
which a check characteristic of each sample is possible, the sensibility to the given sample of a given lipid 
can be determined, for example, existence of Sample X — the lipid polymer film of the PDA derivative A — 
perfect — the Orange phase — changing (%CR=100) — it has %CR of 70, pink is produced, the PDA 
derivative C has %CR of 40, and the PDA derivative B produces purple, and the PDA derivative D does not 
have change of a color (are namely, still [ blue/still ] purple) — ** — it can carry out. Probably, Orange / pink 
/ purple / purple-blue of response fingerprints show existence of Sample X. Clearly, the opportunity of a 
positive check to given ANARAITO is so high that the number of elements of an array is high. By fixing a 
biopolymer ingredient, the ingredient of which request size and a configuration can also be produced, and it 
can read small and easily, and can combine with the device which can be interpreted. 
The array which measures both existence of a sample and activity is producible. 

For example, although a part of array can offer the ANARAITO ability to detect to an enzyme when making 
a property decision of a certain specific enzyme (for example, thing incorporating the ligand which interacts 
with an enzyme), other parts offer enzyme activity assay (for example, thing included for the substrate for 
enzymes in a biopolymer ingredient). Such an array is extensible to that each part of an array is quantitive, 
or the use in the inhibitor screening technique of offering qualitative data or offering a control experiment. 
Experiment The following example is provided with specific desirable operation aspect and aspect with this 
invention for a real proof and the purpose explained fiirther, and must not be interpreted as what limits the 
reinge of this invention. 

In the indication of the following experiments ;N to which the following abbreviation is applied ;M 
(Convention) ; mM 

(Mol) ;m\iM(micromole);mol(mol);mmol(millimol);mumol(micromole);nmol(nanomole);pmol(picomole);g 
(gram);mg(milligram);mug(microgram);ng(nanogram);l (Millimol) Or 
L(liter);ml(milliliter);mul(microliter);cm(cm);nmi(millimeter);mum(micrometer);nm(n2ino 
meter);muCi(microcurie);mN (milli newton); 

**(angstrom);kDa(kilo dalton);ppm(l/l million section);N(Newton);** (whenever) Centigrade; 
wt%(percent by weight);aq.(aquosity);J(joule);UV(ultraviolet);XPS (X-ray photoelectron spectroscopy) ;P 
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DA (diacetylene monomer) ;P CA (pen TAKOSA gene acid monomer), DCDA ; TRCDA (Docosa gene 
acid) ; SA-PDA (TORIKOSA gene acid) ; BUTX ((PDA) Sialic-acid derivatization) ; OTS (Bungarotoxin) ; 
VOC (Octadecyl trichlorosilane) ; CR (Volatile organic chemistry matter) ; pH (Colorimetry response) ; 
EDC (Hydrogen ion concentration) ; AFM (Ethyl carbodiimide hydrochloride) ; Hz (Atomic force 
microscope) (Hertz);LB(Langmuir-BUROJIETTO 

(Langmuir-Blodgett));NHS(N-hydroxysxiccinimide);C02(carbon dioxide);MgS04(magnesium 
sulfate);CdC12(cadmium chloride) ;MeOH (methanol); 

Be(beryllium ion);Mg(magnesium ion);calcium(calcium ion);Ba(barium ion);N2(nitrogen);Sigma (sigma 
chemical company 0) [ SigmaChemical Co., ] [ St.Louis ] MO) ;P erkin-Elmer Perkin-Elmer 0 
[ Perkin-Elmer ] Co., Norwalk, CT;Fisher (Fischer scientific company ()) [ Fisher ] Scientific, Pittsburgh, 
PA;, and Farchan Laboratories (FARUKAN Laboratories (Farchan Laboratories, hic, Gainesville.floor 
line)) ;P ark Scientific Instrument(Park scientific instrument company (Park Scientificlnstrumen ts, 
Sunnyvale, CA));Biorad (Bio-Rad Laboratories ()) [ Bio-Rad ] Laboratories, Hercuies, CA;Gelman 
(Germain Saiensu-Sha (Gelman Sciences, Ann Arbor, MI)) ;P ierce(Pierce (Pierce, Rockford, 111)); And 
Bellco Glass (Bercot Grass (Bellco Glass Inc., Vineland, NJ)). 

All the compounds were reagent grade purity, and as long as there was no notice, while it had been supplied, 
they were used, an organic solvent — Fischer - scientific (Fisher Scientific) 

since ~ the spectrum which came to hand — it was grade. All the water solutions were prepared using the 
water refined through the BAMUSUTEDDO deionization system (Bamstead Type D4700 NANOpure 
Analytical Deionization System) equipped with 1 8.0 M-Ohm-cm resistance and the registered organic 
substance removal cartridge (ORGANICfi-ee cartridge). 

Example 1 Preparation 1. of living body polymeric materials Manufacture of ribosome The self-assembly 
nature monomer included in liposome was dissolved in the solvent (it is a methanol chlorofomi and for 
gangliosides GM 1 for example, for diacetylenes). Although not limited, many of other volatile solvents 
containing benzene, a hexane, and ethyl acetate are used by this invention. The solvent solution was mixed 
by capacity suitable (namely, in order to prevent an optical interference in fiiture desiccation processes) in a 
brown vial, and the total lipid content of desired lipid mixture (they are 5% of GMl and 95% of diacetylene 
by the mol) and about 2micromol was obtained. Then, the solvent was twisted to rotation evaporation or it 
was made to evaporate by the nitrogen air current. The dry lipid was re-suspended in sufficient deionized 
water to make the lipid solution of 1-1 5mM. Then, for 15-60 minutes, by probe SONIKETA (Fisher 
sonicdismembrator model 300, 50% output, microchip), as nu (New, above-shown) indicated, sonication of 
the solution was carried out. During sonication, the solution was heated (in almost all cases, heat sufficient 
by just sonication is given), and was made into the temperature beyond the phase transition of the lipid to be 
used (typically 30-90 degrees C). or [ cooling at 4 degrees C for storage by filtering the produced mixture 
through the nylon filter (Gelman) of 0.8 micromole, or a 5mm Millipore filter (Millipoore Millex-SV filter) ] 
— or the polymerization was carried out. With a certain operation aspect, before the polymerization, nitrogen 
was bubbled for 5 - 10 minutes through the sample, and the oxygen in a solution was removed. 
The polymerization of the stirred liposome solution irradiated and carried out small 254nm ultraviolet lamp 
(a pen beam of light, energy: 1600 microwatt/cm2) in the distance of 3cm in 1cm quartz cuvette. In order to 
replace all oxygen and to cool a sample, the chamber was purged with nitrogen during the polymerization. 
Therefore in 5 - 30 minutes, polymerization time amoimt was changed into the request property (for 
example, a color, polymerization degree) of liposome, the ** which does not purge a solution in an 
ultraviolet chamber with other operation aspects — placing ~ 0.3 - 20 J/cm2 — it was preferably exposed to 
the ultraviolet exposure of 1 .6 J/cm2 for 5-30 minutes. 

With a certain operation aspect, the polymerization was carried out within the multi chamber plate (for 
example, ELISA plate), the liposome solution in which about 200microl carried out sonication — a plate — 
each — a well — it put in inside. The plate has been arranged in distance of 3 cm between a plate and a lamp 
under an ultraviolet lamp. Irradiation time was typically continued for 1 minute. When the exposure was 
lengthened, pink / purple liposome was formed and it was shown that color change was started by ultraviolet 
radiation. Since a result with dispersion is given, such liposome should be avoided. 
II Manufacture of a film The poly diacetylene film was produced all over the standard Langmuir 
BUROJIETTO (Langmuir-Blodgett) trough (see Roberts, Langmuir Biodgett Films, Plenum, and New York 
[1990]). The trough was filled with water and the fi-ont face for films was made. The Millipore water purifier 
refined distilled water with the resistivity of 18.2 M-Ohm. The stratification of the diacetylene monomer (for 



33/50 



JP-2002*515980-A JP Translat^^^ ,^|^ 

example, a 5.7-docosa gene acid, 10, 12 pen TAKOSA gene acid (Farchan Laboratories), 5, 7-pen TAKOSA 
gene acids, those combination, or other self-assembly nature monomers) dissolved into the solvent 
developer (for example, a spectrum grade chloroform [Fisher]) was carried out by the syringe on the water 
surface, and the continuation film was formed. The monomer prepared by the density range of 1 .0-2. 5mM 
was saved at the temperature of 4 degrees C in the dark place, and before using it in an experiment, it 
equilibrated to the room temperature. 

When the layer was formed on the water surface, the film was physically compressed using the movable 
barrier to form the monolayer of the self-assembly nature monomer packed closely. The monolayer was 
compressed at the closest gestalt (until it reached the film surface pressure of 20 - 40 mN/m). The 
polymerization of the film was carried out after compression. The specific operation gestalt (for example, 
example using a dopant) with this invention will make required about surface pressure compression of 20 - 
40 mN/m. 

Although the polymerization of the monomer was carried out using the ultraviolet exposure, other means 
(for example, ganmia irradiation. X-ray irradiation, and electron beam exposure) of a polymerization can be 
used. The pressure on a film was maintained to the surface pressure of 20 - 40 mN/m through the exposure 
process by the movable barrier. 

The ultraviolet lamp separated from the film and the trough 20cm or more, and was placed. If the lamp was 
closer to the film, it tumed out that damage may take place to a diacetylene film according to the film 
heating effectiveness. The film was exposed to ultraviolet radiation with a wavelength of about 254nm for 
about 1 minute. The polymerization was checked by observing the blue obtained at the time of the formation 
of diacetylene which carried out the polymerization, and detecting the muscle of typical linearity on a 
polymerization diacetylene film with a polarization optical microscope. 

III. Manufacture of tubing As liposome was indicated above, it dissolved in the solvent and mixed together, 
and it evaporated and the self-assembly nature monomer for including in tubing (tubule) was re-suspended 
vmderwater. Although 1 - 10% of ethanol was added to this solution by capacity, other organic solvents are 
meant in this invention. Then, as liposome was indicated above, the polymerization of the solution was 
cooled [ it carried out sonication (heating as occasion demands), filtered it, and ] and carried out. 
Example 2 Trial I of living body polymeric materials Optical microscope detection method and X-ray 
spectroscopic analysis The diacetylene film was prepared at the Langmuir-BUROJIETTO trough (trough) as 
mentioned above using the combination of a PDA monomer and a sialic-acid derivatization PDA monomer. 
With the level contact process (horizontal touch method), the floating polymerization assembly (floating 
polymerized assembly) was raised on the glass slide beforehand covered with the self-assembly nature 
monomolecular layer (monolayer) of octadecyl trichlorosilane (OTS), as indicated (Maoz and Sagiv, 
J.CoUoid Interface Sci.l00:465[1984]). 

Subsequently, the slide was examined using the rectangular polarizer, as indicated by optical microscope 
detection method (Day and Lando, and Macromolecules 13:1478 [1980]). The film showed the high order 
more than the macroscopic range (namely, 50-150microM) as shown in the optical microscope photograph 
of drawing 20 . The big domain below ISOmicroM was visible (lcm=10microM). 
The film was fiirther characterized by the angular resolution X-ray-photoelectron-spectroscopy analysis 
method (XPS) and ellipsometry. The result of XPS showed that the amide nitrogen atom and carbonyl 
carbon atom of a head radical had localized on the fi-ont face compared with the methylene carbon of a lipid 
chain. This shows that a SHIAROSHIDO head radical exists on the surface of a film. About 40A film 
thickness was shown by elliptically-polarized-light analysis of the poly diacetylene monomolecular layer 
which covers HF-processing silicon top, and this was in agreement with the forecast based on molecular 
modeling. 

II Atomic force microscope detection method The morphology of a microscopic biopolymer crystal, surface 
topography, growth, and a dissolution property were clarified using in situ atomic force microscope 
detection method, dynamic observation of the nucleation event was carried out, and it was measured. 
Research was done using the standard technique for in situ research, as indicated by Binnig and others 
(Binnig et al., Phys.Rev.Lett.l2:930[1986]; and Binnig et al., Europhys.Lett.3: 1281 [1987]). 
Two different atomic force microscope detection method was used for this research. The image bigger 1 
micrometer than 2 was obtained using the commercial instrument (Park Scientific Instrument). In this case. 
Si ultra lever (ultralever) (Park Scientific Instrument) was used. By using the glass slide (Bellco Glass) 
which was able to be burned in the pattern by the commercial photolithography method, the same exact field 
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of a film was able to be imaged after each temperature process. The elephant smaller 1 micrometer than 2 
was obtained using its own AFM (Kolbe et al. and Ultramicroscopy 42-44: 11 13 [1992]). The Si3N4 
cantilever (cantilevers) of nominal force constant 0.1 N/m was used (Park Scientific Instrument). Both 
microscopes were able to be operated in contact mode and, in the case of the latter, bending of a cantilever 
and a twist were able to be measured to coincidence with 4 mulberry DORANTO location high sensitivity 
(four-quadrant position-sensitive) photodiode. All images were obtained in contact mode imder ambient 
conditions. 

Example 3 Optimization of a biopolymer ingredient This invention offers the ecology polymeric-materials 
gestalten (for example, liposome, a film, tubing, etc.) which were fixed to various gestalten using various 
ligands, without using dopant material and firom which versatility differs using dopant material. About each 
of these operation gestalten, sensibility, robustness (robustness), a colorimetry response, and other desirable 
factors can be made into max by optimizing a biopolymer ingredient. Some examples explaining such 
optimization are shown below. These examples are for only explaining the flexibility of this invention. This 
invention is not limited to these specific operation gestalten. 

I Mixed monomer The living body polymeric materials of this invention may contain the sample of a pure 
monomer (for example, pure diacetylene), and may contain a mixed monomer (for example, PDA 
containing ganglioside GM 1 or a dopant). The biopolymer ingredient which has a desired property can be 
obtained by optimizing the percent presentation of a mixed monomer. The example of such optimization is 
shown below about detection of ANARAITO (namely, cholera toxin) which has ganglioside ligand. 

In order to evaluate the colorimetry response of a GMl/PDA film, it is ligand (namely, GMl). 
The combination of the various concentration of PDA was examined. When there were too (that is, the 
concentration of a polymerization lipid is low) many ligand molecules to add, the film was unstable and its 
bag ground was high. When a film contains many polymerization lipid molecules too much, a film is too 
unstable and color change does not fiiUy produce it. In investigation of the GMl/PDA biosensor constituent 
which has the capacity which shows the maximum response, a series of PDA monomolecular-layer films 
were moved to the OTS covering glass slide. It evaluated by putting a film to a cholera toxin, and the 
colorimetry response was measured using the UV- visible spectral-analysis method. The colorimetry 
property of GMl biotechnology sensing monomolecular-layer film and response which were studied in 
these experiments that show the colorimetry response which answered the inside of an initial absorbance, a 
movement ratio (transfer rate), and the buffer solution and ANARAITO are summarized to drawing 21 . 
Initial absorbances (Ainit) are the passing speed of a film, and the function of a presentation reflecting all 
encompassing of the film in 640nm. Generally GMl which does not give a color functional group 
(chromatic functionality) to a mixed assembly decreases early blue reinforcement. A movement ratio is the 
rate of the area which decreased on the tough fi-ont face, and the area of the substratum (substrate) which 
appeared in the low order phase (subphase), and a PDA film shows that migratory is high in comparison 
with the thing of sialic-acid-PDA (SA-PDA) and GMl molecule. The colorimetry response (CR) to red fi-om 
blue shows that low CR is shown in the buffer solution, except when a monomolecular-layer film uses GMl 
of a high content, or SA-PDA. 

II Optimization of a low order ion phase (subionic phase) The ion content of an aquosity low order phase 
has significant effect on the property of the Langmuir monomolecular layer. The electrostatic interaction of 
the monomolecular layer which has an anion head radical by existence of a cation kind is strengthened, and, 
as a result, a film is stabilized (Gaines, Insoluble Monolayers at Liquid-Gas Interface, Interscience 
Publishers, New York, pp 291-299 [1966]). The constant-temperature line of PDA is shown in drawing 22 
as a function of the low order phase concentration of CdC12 1/5% SA-PDA of 5%GM / 90%. Shifting an 
expansion phase (expanded phase) in the direction of a low-molecular field systematically as the 
concentration of Cd2+ rises, this shows that a monomolecular layer is stabilized by high-concentration Cd2-i-. 
This behavior has the large place based on the ionic interaction of the anion nature carboxylate head radical 
(electric dissociation exponent** 5) dissociated partially [ Cd2+ and PDA ]. On the other hand, acid 
SA-PDA and GMl (the sialic acid of these molecules electric dissociation exponent** 2.6) also contribute to 
probably strengthening the operation. The further proof about the device which monomolecular-layer 
stabilization requires is seen in increase of the surface pressure as a function of high ion concentration. It is 
shown that many divalent ion (Be, Mg, calcium, Ba, and Cd) affects the constant-temperature line of a PDA 
monomer by salt generation, and this salt generation affects packing of the molecule on the basis of the 
magnitude and the charge of ion. The immiscible inclination was not observed to the three-component 
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system of 1/5% SA-PDA of 0.01 5%GM in the aquosity low order phase containing M or less Cd2+ / 
90%PDA. It is shown that this mixed monomolecular layer is comparatively stable about an ion content as 
for this. However, when Cd2+ increased to O.IM, behavior with an unstable PDA monomolecular layer was 
observed 1/5% SA-PDA of 5%GM / 90%. This may be what is depended on a condensation domain 
generating as a result of precipitate with that the capacity of an interaction with Cd2+ differs between the 
sialic acid in SA-PDA, GMl in PDA, and a carboxylic acid, or high salt concentration. 
By low Cd2+ concentration (namely, about 10-4 M), the constant-temperature line is hardly different in a 
condensed phase field, and this shows that the ion of a low content in a low order phase does not have 
significant effect on the structure of a compact film. When the concentration of Cd2+ rises more than 10-3M, 
the shift of the molecule field of a condensed phase field arises as shown in drawing 22 , and this shows a 
certain structural change in a compact monomolecular layer. In order to investigate the role of the additive in 
the mixture to induction of such a structural change, the constant-temperature line of pure PDA in Cd2+ of 
10-2M was measured. In the Cd2+ low order phase of 10-2M, a rapid rise is observed in the 
constant- temperature line of PDA in a low-molecular field. However, the inclination of the 
constant-temperature line in a compact field and a molecule field was essentially the same as the case of 
water. Such a result is in agreement with the regular film in high salt concentration, and this film property is 
mainly prescribed by the long hydrophobic part of a molecule. 

The same result was obtained about the diacetylene formed into the amine radical (amine based) (Walsh and 
Lando, Langmuir, 10:252 [1994]). Therefore, reflecting the mixed electrostatic effect guided by each 
component which dissociated the shift of drawing 22 separately in the film, this shows that stability is low, 
when a 3 component film compares with a pure PDA film. 

III Optimization of the low order phase pH About the acid molecule PDA, ionization of a PDA molecule 
arose by the rise of pH, consequently the substantial charge was guided in accordance with the 
monomolecular-layer interface. The constant-temperature line of 1/5% SA-PDA of 5%GM / 90%PDA in pH 
4.5, 5.8, and 9.2 is shown in drawing 23 . By high pH (pH9.2), the film has expanded considerably as a 
result of the electrostatic repulsion between adjoining PDA molecules. It is difficult to compress this film 
and to make a monomolecular layer form. Furthermore, a segment with each separate molecule is observed 
and this shows the immiscible inclination in a mixed monomolecular layer with the inclination which forms 
the separated domain. Clearly, the interaction which is not desirable was made in the aquosity fi-ont face by 
the high density of electric charge in a monomolecular-layer interface. It may be expected that it is not 
desirable to add compounds (namely, acid thing), such as GMl, by this pH into PDA mixture. The 
constant-temperature line of the three-component system in low pH shows normal peak behavior. ****** 
more nearly intentionally [ than Neutrality pH ] large, and this shows that a more stable film is formed in 
low pH. Control of ionization of the PDA molecule in this pH can be contributed to increase of film stability, 
and can stabilize [ consequently ] the nest of GMl molecule of a PDA film. 

IV Optimization of low order phase temperature During manufacture of a film, if temperature is raised, 
surface pressure will become high, an expansion field will be expanded, and the shift of the phase transition 
point to the direction of a low-molecular field will usually arise in the pi/A constant-temperature line (Birdi, 
Lipid and Biopolymer Monolayers at Liquid Interfaces, Plenum Press, New York [1989]). It is generated 
fi-om the flexibility in which the hydrocarbon tail of a hot lipid is high as a result of heat stirring, and this 
effectiveness can be analyzed using 2-dimensional Clausius-Clapeyron equation (as it is Birdi and the 
above). However, the monomolecular-layer film containing PDA receives film crushing during compression 
typically. Therefore, evaluation of a low order phase temperature effect needs to take this phenomenon into 
consideration. The temperature effect in the constant-temperature line of PDA is shown in drawing 24 
100%PDA, 5%SA-PDA/95%PDA and 1/5% SA-PDA of 5%GM / 90%. Surface pressure increased and the 
form of the constant-temperature line changed as low order phase temperature decreased. In the 
constant-temperature line in low temperature, the liquid-solid phase transfer characteristic became greatly so 
that might be shown by generating of the smooth curve in disappearance and the transition field of a peak, as 
and. All the pi-A constant-temperature lines obtained about three monomolecular layers show the same 
property. The main differences between these drawings are the locations of a squeezing point, and this is the 
fiinction of a film presentation. 

V Location of the polymerization nature machine of a monomer The effectiveness of the location of the 
polymerization nature machine in a self-assembly nature monomer was measured by comparing the 
colorimetry response of 10 and 12-pen TAKOSA gene acid liposome to ANARAITO, and 5 and 7-docosa 
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gene acid (from Alice Deckert of Holy Cross college to donation) liposome. 

GMl ligand was included in the liposome of each mold, and detection of a cholera toxin was analj^ed. 
Ganglioside GM 1 was mixed with the diacetylene "matrix lipid" monomer at five-mol%. Liposome was 
prepared using the probe sonication method and the polymerization was carried out by UV irradiation 
(254nm). 

the joint en-Inn (ene-yne) principal chain of poly diacetylene liposome — seemingly — ** ~ the blue/purple 
solution was obtained. The newly prepared visible absorption spectrum of purple liposome is shown in 
drawing 25 . When a cholera toxin is added to GMl and the liposome which consists of 5 and 7-docosa gene 
acids 95% 5%, a solution changes to orange immediately, and "red phase" absorption of the poly diacetylene 
occupies dominance as shown in drawing 26 . 

When ganglioside GM 1 was mixed with the matrix lipid which comes to contain 10 and 12-pen TAKOSA 
gene acid instead of 5 and 7-docosa gene acid, the colorimetry response was reduced intentionally. 
Although he does not need to understand the device although this invention is used, and he does not plan to 
limit this invention such, it is thought that increase of the sensibility observed by 5 and 7-docosa gene acid 
liposome is what produces an optical reporter radical from arranging near the interface more (3 methylene 
units [ as opposed to / Namely, / 8 methylene units ]). The small rotation about the C-C association beta to a 
polymer principal chain appeared in changing efficient bond length enough, and a certain thing was shown 
by Fourier transform IR spectral analysis (Berman et al. and Scienc 259:515 [1995]). Change of such 
conformation is more simply changed by shorter alkyl chain length. 

Example 4 The nest, optimization, and the property of a dopant Whenever it designs a new sensor system, 
the amoxint of PDA, DOPANDO, and ligand (for example, ganglioside) is changed, and the optimal sensor 
is made. Although 0 - 100% of amount is typically used to a trial, as for the optimal system, it is clear to use 
5 - 15% of ligand, 0 - 95% of PDA, and 0 - 95% of dopant. 

It depends for the rate of each component on a system, required stability, and required sensibility. With a 
specific operation gestalt with this invention, the dopant of one or more molds may be included in a 
biopolymer ingredient. 

I Nest of the dopant to living body polymeric materials The amino acid derivatization diacetylene dopant 
was included in colorimetry liposome. The lipid (namely, a dopant and a diacetylene monomer) was first 
dissolved in chloroform, and the aliquot was moved to the reaction vial. By using N2 gas, the organic 
solvent was blown away, a suitable quantity of water was added, and lipid concentration was set to about 1 
mM. Liposome was formed by destroying white precipitate using bath sonication. Typical sonication time 
amount was changed in 1 hour - 5 hours depending on the class of dopant to be used. Temperature was 
carefully raised to about 80 degrees C during sonication, and generation of liposome was promoted. 
Sonication was continued xmtil the solution became transparence. The impxirity which may filter a hot 
solution immediately with the Millipore Millex-SV filter of 5microM, and may exist in a solution was 
removed. The obtained solution was kept at 4 degrees C before use overnight. 

after a polymerization and ** — blue liposome was obtained. Final liposome contained the amino acid 
derivatization diacetylene dopant. 

II Optimization of dopant concentration Detection of a cholera toxin was indicated by I term of an example 
3, and the film including PDA, GMl (namely, ligand), and the sialic-acid derivatization PDA (namely, 
dopant) was made and produced. It was shown by colorimetric analysis that all three components are 
required for the optimal colorimetry response. For the optimal detection of a cholera toxin, it is required for 
both SA-PDA and GMl to exist in a film, the film is very unstable depending on the concentration of all 
three components, or a color is not fixUy changed. Although he does not need to understand the device 
although this invention is used, and this invention is not limited such, it is thought that the fiinction of 
SA-PDA is what offers the metastable state of a film to biomolecule recognition by the stress induction 
machine style (Charych et aL, Chem.and Biol.3:l 13[1996]). The film which consists of PDA 1/1% SA-PDA 
of 1%GM / 98% was also investigated- It tumed out that CR is low and the useful colorimetry biosensor was 
not obtained. As shown in drawing 21 , it was checked that the optimal colorimetry sensors are 1/5% 
SA-PDA of 5%GM / 90%PDA. Therefore, the best sensor is obtained by dopant SA-PDA of a mol content 
to detection of a cholera toxin 5%. 

III Property of a derivatization diacetylene dopant The stability of the stability of a biopolymer ingredient 
and a film, or liposome can be reduced by using the hydrophobic amino acid connected with diacetylene. 
In order to tune finely two factors connected directly mutually, i.e., stability, and sensibility, these 
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derivatization PDA is usefiil in the assembly of a complicated system, and is obtained. By using the 
hydrophobicity PDA including a hydrophilic property PDA, the stability of a film and liposome can greatly 
be raised under various environmental conditions. Sensibility is sacrificed although increase of stability is 
observed. It is necessary to optimize the balance of sensibility and stability. 

The solubility of an ingredient can be raised by using the acidity and basic amino acid which were connected 
with diacetylene. That is, the poly diacetylene lipid is mixable with water-soluble biomolecule with such 
change. Usually, not water solubility but an organic solvent is required for PDA (that is, to biomolecule, it is 
harmfiil and obtains). By arranging acidity or a basic head radical on a PDA molecule, the solubility of 
Derivatization PDA was greatly raised. Moreover, these results that they made produce a very bright color 
and were more stable in the assembly of a sensor were what is depended on homogeneous increase of 
mixing between water solubility and all components. The acid / base PDA was amino acid induction 
diacetylenes with very large sensibility. 

By combining a histidine with the amine association PDA, the ingredient reproducible although a color may 
change easily was made. Although Polymerization PDA changes a color, I hear that the specific advantage 
about this approach cannot be used again, and it usually has it. This advantage is acquired by electric 
dissociation exponent near [ about the head radical of a histidine ingredient ] neutrality. 
By arranging a fluorescence PDA head radical on PDA amine coupled systems, the colorimetry biosensor 
with which the fluorescence property was added can be manufactured. This offers multiple-purpose and a 
high sensitivity sensor. 

Example 5 Association of ligand Covalent bond of the ligand may be carried out to the head radical of a 
self-assembly nature monomer, or (for example, sialic acid connected with the diacetylene monomer) 
covalent bond may be carried out to the fi"ont face of a polymerization ingredient, or (for example, the 
protein and the antibody which have many amines and thiol association to an ingredient firont face) it may be 
included in a biopolymer ingredient in noncovalent bond (for example, ganglioside included in a film and 
the film of liposome). 

A self-assembly nature monomer may be compounded so that the chemistry head radical fimctionality of an 
extensive class may be included using a general synthetic technique by this technical field. In some 
embodiments, ligand is combined with a self-assembly nature monomer by carrying out a chemical reaction 
to these fiinctional groups using the well-known synthetic approach by this technical field. As a fimctional 
group, although it does not limit, ester, the ether, amino, an amide, thiols, or those combination are 
mentioned. On the other hand, it may be included in a self-assembly nature matrix, without much ligand 
carrying out covalent bond to a surfactant (for example, membrane protein and a molecule with a 
hydrophobic field like ganglioside and a lipoprotein). 

In order to explain the ligand of the extensive class which may be connected with the biopolymer ingredient 
of this invention, the specific application of this invention is indicated below. These examples are for only 
explaining the extensive applicability of this invention, and do not limit this invention to these specific 
embodiments. 

I Sialic acid It was made to combine with a diacetylene monomer by making a sialic acid into ligand. Some 
well-known synthetic approaches can be used by this technical field. The many have general applicability to 
association of the carbohydrate to the biopolymer ingredient of this invention. PDA (inside of 1 .Og, 2.7mmol, 
and chloroform) was made to react in one embodiment with N-hydroxysuccinimide (NHS) (0.345g, 
S.Ommol) and a l-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (EDC) (0.596g, S.lnraiol). 
The solution was stirred for 2 hours and chloroform was evaporated after that. Diethylether and water 
extracted residue. The organic layer was dried and filtered with magnesium sulfate (MgS04). Subsequently, 
the solvent was evaporated by the rotary evaporator and 1.21gN-succinimidyl-PDA (NHS-PDA) was 
obtained, ethanolamine (0.200ml, 2.9mmol) — the solution (solution which melted 1.2 Ig with 50ml 
chloroform) of NHS-PDA — in addition, triethylamine (0.350ml, 2.5mmol) was added after that, and it 
stirred at the room temperature for 2 hours. 0.99g N-(2-hydroxyethyl)-PDA was obtained by evaporating a 
solvent and refining residue with a silica gel chromatography (2:1 EtOAc: a hexane, Rf=0.15). 
It was dropped stirring having tetraethylene glycol applied [ which was melted with 25ml chloroform ] it to 
the solution which melted N-succinimidyl-PDA (0.603g, 1.28mmol) with 20ml chloroform 30 minutes or 
more (1.26g, 6.60mmol). After stirring reaction mixture for 30 more minutes, evaporation by the rotary 
evaporator removed the solvent. It dissolved in EtOAc and residue was extracted twice with water. The 
organic layer was dried by MgS04 and the rotary evaporator removed the solvent. By refining an extract 
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with a silica gel chromatography (20:1 CHC13:MeOH, Rf=0.20), 3.72g N-(l 1-amino - 3, 6, 9-trio KISHIUN 
deca nil)-PDA was obtained. 

It added to the cooling solution which melted the 2ml acetic anhydride to the ethyl-5-N-acetyl -2 and 
6-anhydro -3, and melted 5-dideoxy-2-C-(2-propenyl)-D-erythro-L-MANNONONONETO 
(mannonononate) (0.47g, 1 .30mmol) to the 1 .7ml pyridine, stirring under nitrogen. Reaction mixture was 
warmed at the room temperature overnight. The rough viscosity oil was obtained by removing with ambient 
temperature under reduced pressure of a solvent 1 8 hours after. It was made to crystallize by repeating the 
oil and evaporating it from toluene. It applies to the flash chromatography on the silica using ethyl acetate 
by making a rough solid-state into an eluate, and is 0.58g ethyl-5-N-acetyl. - 4, 7, 8, the 9-tetra— O-acetyl -3, 
and 5-dideoxy-2-C-(2-propenyl)-D-erythro-L-MANNO-NONONETO were obtained. 
It is ethyl-5-N-acetyl to acetone 10ml. - It cooled at -78 degrees C, protecting from moisture 4, 7, 8, the 
9-tetra— O-acetyl -3, and the solution that melted 

5-dideoxy-2-C-(2-propenyl)-D-erythro-L-MANNO-NONONETO (0.38g, 0,72mmol) using a CaC12 
desiccation tube. The solution was made to attract ozone until the blue which is the description continued for 
5 minutes. Reaction mixture was purged by 02, stripping of the superfluous 03 was carried out, and it 
warmed at 5 degrees C after that. The superfluous Jones reagent (seven drops) was added until the red lamp 
color continued, and subsequently reaction mixture was warmed to ambient temperature. Ethanol was 
dropped after several minutes and the superfluous oxidizer was consumed. Green precipitate was filtered 
and the acetone washed several times. Vacuum concentration of the filtrate was set and carried out, and it 
dissolved in ethyl acetate. Saturation NaHC03 water solution extracted the solution 3 times. The water layer 
was doubled, it was made acidity by dark HCl, and the methylene chloride extracted 5 times. It is 
ethyl-5-N-acetyl by setting a methylene chloride extract, drjdng, and filtering and carrying out vacuum 
concentration by MgS04. - 4, 7, 8, the 9-tetra~0-acetyl -3, and 5-dideoxy-2-C-(acetic 
acid)-D-erythro-L-MANNO-NONETO (manno-nonate) were obtained. 
Ethyl-5-N-acetyl - 4, 7, 8, the 9-tetra~0-acetyl -3, and 5-dideoxy-2-C-(acetic 

acid)-D-erythro-L-MANNO-NONETO (0.1 94g, 0.35mmol) were added to the cooled solution (5 degrees C) 
which melted NHS (0.058g, O.SOmmol) and EDC (0.096g, O.SOnmiol) with 2ml chloroform under nitrogen. 
It warmed to ambient temperature for 5 hours, stirring reaction mixture. Subsequently, reaction mixture was 
diluted with 15ml chloroform, it washed by l-N HCl (water solution), and saturation sodium bicarbonate 
(water solution) washed once with the saturation sodium chloride (water solution) twice. It is 
ethyl-5-N-acetyl by drying, and filtering and condensing an organic layer by MgS04. - 4, 7, 8, the 
9-tetra-O-acetyl -3, and 5-dideoxy-2-C-(N-succinimidyl acetate)-D-eiythro-L-MANNO-NONONETO were 
obtained. 

Ethyl-5-N-acetyl - 4, 7, 8, the 9-tetra-O-acetyl -3, 5-dideoxy-2-C-(N-succinimidyl 
acetate)-D-erythro-L-MANNO-NONONETO (0.143g) 0.22mmol(s) and N-(l 1-amino - 3, 6, 9-trio 
KISHIUN deca nil)-PDA (0.1 33g, 0.24mmol) were dissolved in 2ml chloroform, reaction mixture was 
sealed, and it stirred for 56 hours. The solution was diluted with 15ml chloroform, it washed by saturation 
IN HCl (water solution), and saturation sodium bicarbonate (water solution) washed once with the 
saturation sodiimi chloride (water solution) twice. 

The rough semisolid was obtained by drying, and filtering and condensing an organic layer by MgS04. This 
matter is covered over the flash chromatography on a silica (20: 1 CHC13:MeOH), and it is ethyl-5-N-acetyL 
- 4, 5, 8, the 9-tetra-O-acetyl -3, and 5-dideoxy-2-C-[(N-l r-(PDA)-3', 6\ 9'-trio KISHIUN deca nil) 
ASEDAMIDO (acedamido)]-D-erythro-L-MANNO-NONONETO were obtained. 

A O.lg sodiimi hydroxide 4ml dissolved water To a 0.5ml methanol, and the ethyl-5-N-acetyl -4, 5, 8, the 
9-tetra-O-acetyl -3, 5-dideoxy-2-C-[(N-l r-(PDA)-3', 6\ 9'-trio KISHIUN deca nil) 

ASEDAMIDO] -D-erythro-L-MANNO-NONONETO (0.20g) The sialic-acid induction PDA was made to 
form by melting 0.19nmiol(s). The solution was stirred for 3 hours, and ion exchange resin (Biorad AG 50 
W-X4 H+ object) was added until the solution became acidity with the pH indicator paper. The solution was 
filtered, vacuum concentration of the filtrate was carried out, and the sialic-acid induction PDA was 
obtained. 

II Carbohydrate In other embodiments, N-allyl compound glycoside can be manufactured by embellishing 
carbohydrates (namely, sialic acid etc.) by the three-stage method. Subsequently, N-allyl compoxmd 
glycoside can be connected easily [ other molecules (for example, PDA) ] using a well-known simple 
chemosynthesis method by this technical field. This approach offers the means for building an extensive 
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carbohydrate into a biopolymer ingredient (the means for therefore detecting extensive ANARAITO is 
offered). An oUgosaccharide is dissolved in raw allylamine (neat) (water may be added when it does not 
have a bad influence on yield if needed), and 0.5 - 0.1 M solution is manufactured [ 1st ]. A reaction is 
stopped and it stirs for at least 48 hours. If a start raw material converts into an aminoglycoside product 
completely, evaporation removal of the solvent is carried out, and a rough solid-state will be processed with 
toluene several times, and will carry out evaporation to dryness. Subsequently, a solid-state is cooled in an 
ice bath and the solution which adds a pyridine and the solution of 40% acetic anhydride 60%, and contains 
an acetic anhydride with 500 superfluous mole percents is obtained. A reaction is protected from moisture, 
and is stirred and it warms to ambient temperature overnight. Evaporation removal of the solvent is carried 
out, it dissolves in toluene several times and evaporation to dryness of the residue is carried out. By refining 
rough applying it to flash chromatography, the fault acetylation NAc-allyl compound glycoside object of 
isolation sugar is acquired. 

Subsequently, fault acetylation NAc-allyl compound glycoside is dissolved in an anhydrous methanol, and 
0.1 - 0.01 M solution is obtained. Several drops, in addition reaction mixture are stirred for the 1-N solution 
which melted NaOMe to MeOH with ambient temperature for 3 hours. Dowex 50 sufficient resin (H-i- 
object) to neutralize a base — in addition, evaporation to dryness of the solution is filtered and carried out 
next (a request can perform purification by recrystallization). A product is N-allyl compound glycosyl amide 
(glycoslamide) object of a carbohydrate. Although it does not limit by these synthetic reactions, N-allyl 
compound glycosyl amide object of various carbohydrates, such as a glucose, a NAc-glucosamine, fucose, a 
lactose, tree NAc-chitotriose, a Sulfo Lewisx analog, and a Sialyl Lewisx analog, was acquired. Probably, 
this contractor recognizes that this approach is generally applicable in order to combine the carbohydrate of 
an extensive class with a diacetylene lipid, 

III. ganglioside GM 1 Ganglioside CM 1 shows an example of incorporating ligand, without canying out 
covalent bond to a self-assembly nature monomer. Ganglioside GM 1 was introduced into the biopolymer 
ingredient by mixing the chloroform which PDA was dissolved [ chloroform ] and dried the methanol 
solution which dissolved ganglioside GM 1 . Ganglioside includes the hydrophobic field which promotes the 
nest to self-assembly nature surfactant structure. Therefore, when a desiccation solution was re-suspended in 
deionized water, the mixture of ganglioside and PDA was contained in the structure acquired. As indicated 
by the example 1, the form of liposome and others arose from re-suspension mixture. Although g2inglioside 
did not contain a polymerization nature machine, embedding of the ganglioside was carried out to the 
polymerization matrix produced according to bridge formation of diacetylene. The same approach can be 
used for the nest of the ligand (for example, film penetration protein and a lipoprotein) of others including a 
hydrophobic field. 

IV. protein The approach of others well-known at NHS-PDA, the thiol connection PDA, and this technical 
field which were manufactured above offers the functional group for association of protein and an antibody. 
The polymerization of NHS or the thiol connection monomer is incorporated and carried out to desired floe. 
Subsequently, NHS or a thiol fimctional group offers the surface reaction part for carrying out covalent bond 
to protein and an antibody using a standard chemosynthesis reaction in this technical field. In another 
embodiment, a hydrazide functional group can be arranged on PDA and, thereby, connection to the aldehyde 
and ketone group of protein and an antibody is attained. These embodiments offer the means for 
incorporating the quite extensive array of protein and an antibody on a biopolymer ingredient. An example 
is shown below. These examples are for only explaining the extensive applicability of this invention, and do 
not limit this invention to these specific embodiments. 

A. Hexokinase The NHS-PDA lipid was compounded as mentioned above. When stated briefly, l.OOg 10 
and 12-pen TAKOSA gene acid (pentacosadiynoic acid) (Farchan, gay NESUBIRU (Gainesville), floor line) 
were dissolved in CHC13 (what added 0.345g N-hydroxysuccinimide (NHS) and a 0.596g 
l-(3-dimethylaminopropyl)-3 -ethyl carbodiimide hydrochloride). The solution was stirred at the room 
temperature for 2 hours, and CHC13 was removed using the Rota bop (rotavap) after that. Residue was 
extracted using EtOAc and water. 

After separation, the organic layer was dried by MgS04, and solvent removal was filtered and carried out. 
Subsequently, the non-refined product was recrystallized twice using CHC13, and it checked by FT-IR. 
The 1:1 (mole ratio) PDA/NHS-PDA chloroform solution was used at the aquosity low order phase on the 
Langmuir-BUROJIETTO trough (a KSV mini trough, KSV Instruments, Finland), and the micro syringe 
was extended (low order phase temperature was maintained at 5 degrees C). 
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The organic solvent was evaporated by leaving a solution for 20 minutes. The film was compressed to 
compact monomolecular-layer level, and it shifted to the glass slide subsequently covered with OKUDA 
decyltrichlorosilane (OTS) by perpendicular adhesion. Compression and an immersion rate were maintained 
to a part for 5mm/. Sufficient colorimetry signal to make three layers adhere on a glass slide, and detect after 
a polymerization was acquired, and in order to make it a hydrophilic front face certainly, it put to the 
solution. 

It is important to prepare a stable PDA monomolecular-layer film before enzyme immobilization in order to 
make the background low and to raise the repeatability of a sensor. The Langmuir monomolecular-layer 
trough offers the approach for measuring the stability of a film by evaluation of surface ****** (surface 
collapse pressure) of a monomolecular layer. The mixed film (namely, film which has PDA and NHS-PDA) 
is quite more stable than the monomolecular layer which consists of one constituent, and it tumed out that it 
is therefore suitable with enzyme immobilization. For example, ****** in 5 degrees C about a 1 :1 
NHS-PD A/PDA monomolecular layer is 57 mN/m, and, on the other hand, the NHS-PDA monomolecular 
layer and the PDA monomolecular layer were crushed by 34 and 28 mN/m, respectively. Although he does 
not need to understand the device although this invention is used, and he does not plein to limit this invention 
such, an interaction is considered to be more desirable in these mixed monomolecular layers by the optimal 
spatial arrangement which makes it possible to be densely filled up with the head radical of various 
magnitude probably. 

The monomolecular layer other than mechanical stability should have the desirable optical property (namely, 
high color reinforcement) suitable for a sensor. Film quality and in this specification, color reinforcement 
was studied in various ******. it tumed out that a best movement ratio and color reinforcement are obtained 
with the film manufactured by 40 mN/m. Therefore, the 1 :1 NHS-PD A/PDA film obtained by this ****** 
was chosen for qualification by hexokinase. 

Yeast hexokinase suspension (E. C.2.7.1.1, the product made from Boehringer Mannheim GmbH, Germany) 
was rotated with the micro centrifuge, and the saturation ammonium sulfate was removed. Protein was 
remelted to the phosphate buffer solution (pH8.0) of O.IM, was made into about Img [/ml ] concentration, 
and was dialyzed for 3 hours using the Slide- A-Lyzer dialysis cassette (Pierce) to the same buffer solution. 
The PDA monomolecular-layer slide was cut to the 0.7cmx2.5cm piece of a recteingle, and it incubated at 4 
degrees C in the hexokinase solution for 1 hour. When long duration incubation was carried out, probably 
omission of LB monomolecular layer under chemistry crosslinking reaction showed that color reinforcement 
fell. Subsequently, it is deionized water, the monomolecular-layer chip was rinsed, it was immersed in O.IM 
ethanolamine for 1 0 minutes, and the reaction was made to end. It is deionized water again, and the chip was 
rinsed, and was air-dried. The polymerization was performed by irradiating a film with UV lamp supported 
by hand. 

Irradiation time was each ** 6 minutes. An irreversible color change in red arises by long duration exposxire. 
B. Antibody First, commercial diacetylene was filtered, the insoluble impurity (for example, polymer) was 
removed, and it was made to convert into NHS-PDA chemically as mentioned above. NHS-PDA of a 
suitable amount and the PDA derivative (for example, a dopant or ligand) of other forms were mixed, and 
the desired mole ratio was obtained. The solution was dried using N2 gas and the thin layer of the white 
matter was made to adhere to the pars basilaris ossis occipitalis of a vial. Deionized water was added and 
sum density of a lipid was set to about 1 mM. By using a bath sonication machine for about 20 minutes for 2 
hours or more, using a probe sonication machine, sonication of the solution was carried out until the 
transparent solution was obtained. It filtered with 5-micrometer filter, heating a solution, and, subsequently 
was kept at 4 degrees C overnight. 

Before bridge formation, the phosphate buffer solution (pH8.5) of O.IM was added to the liposome solution. 
Subsequently, the antibody which dissolved in the same buffer solution was added, and the solution was 
kept at 4 degrees C ovemight. Centrifugal separation or dialysis removed the superfluous antibody. When 
centrifugal separation was used, re-sonication of the pellet was quietly carried out using the ice bath. After 
the meeting of the antibody to the ingredient which carried out sonication, as the polymerization was 
indicated about the liposome of an example 1 , it was performed. 

Moreover, an antibody can also be combined with a biopolymer ingredient by hydrazide. In some 
embodiments, there may be this preferably to NHS-coupling. It is because NHS can react in the Fab' field of 
an antibody and association to ANARAITO is blocked. The hydrazide method produces association to the 
biopolymer ingredient of Fc field of an antibody, and maintains a joint field at an available condition. In the 
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hydrazide method, a hydrazide-PDA lipid is manufactured and non-polymerization liposome arises (for 
example, 20% hydrazide PDA / 80%TRCDA). Using CentriconSO filter, the preservation antibody solution 
of SOOmicrol was washed by adding the 123mM sodixim citrate (pH5.5) of the amount of isochore, and was 
rotated for 9 minutes by 4000rpm. The filtration process was repeated twice or more. Next, 
citrate-buffer-solution 400 microliter which added the antibody was oxidized by incubating at 22 degrees C 
with the sodium periodate of 25microl for 2 hours. The reaction was stopped by adding N-acetyl methionine 
of SOmicrol 2 hours after. Next, the liposome of SOOmicrol, the citrate buffer solution of ISOmicrol, the 
water of 400microl, and the oxidization antibody of 200microl were incubated at 22 degrees C overnight. 
Centricon 500 filter is used, the tris buffers (pH9.0) of 900microl wash, and an uncombined antibody is 
removed from liposome by carrying out at-long-intervals alignment separation by 4000rpm for 2 minutes. 
After washing many times, a sample is diluted with tris buffers (accepting the need), and the liposome 
solution of 0.2mM (following) is manufactured. 
V. In addition to this (amino acid, nucleotide, etc.) 

As shown in the above and drawing 9 , association to the diacetylene of amino acid was obtained by amine 
connection. The means of various others about association to the lipid of amino acid is also well-known at 
this technical field. 

Production of PDA-connection ligand including the chemistry head machine kind with which versatility 
differs is indicated by the example 7 to VOC detection. These examples show induction of PDA by hydroxyl 
without the charge of a hydrophilic property, the primary amine fiinctional group, the amino acid derivative, 
and the chemistry head radical of an extensive class like a hydrophobic radical. Such qualification and other 
qualification are performed by the well-known synthesis method by this technical field. 
In other embodiments, the surface-active-agent connection ligand of various others may be prepared using 
the condensation reaction in which an activation carboxylic-acid radical and nucleophilicity amino, or 
HIDOROKISHI participates. An activity asymmetry anhydride can be made to form by activating PDA 
using trimethyl acetyl chloride under anhydrous conditions. Ethylene diamino-PDA (EDA-PDA) or 
ethanolamine-PDA (EA-PDA) can be made to form by processing this anhydride by superfluous 
ethylenediamine or ethanolamine, respectively. A reaction is continued for the triethylamine of one mol or 
the half-mol equivalent at a room temperature as a catalyst base for 3 hours. The chromatography using a 
silica gel column and chloroform / methanol inclination refines EDA-PDA and EA-PDA. Subsequently, 
EDA-PDA or EA-PDA is condensed with the isolation carboxylic acid containing ligand (what was 
activated chemically as mentioned above), and a ligand connection polymerization nature surfactant is made 
to form. As an example of representation of the ligand which may be prepared by this approach, although it 
does not limit, a carbohydrate, a nucleotide, and a biotin are mentioned. 

The example of others of a large number about what is made for a molecule to connect or meet well on a 
lipid and4he film is included in this technique. Chain length may be improved and ligand and the 
self-assembly nature monomer which met can consist of a duplex or a multiplex chain. The quite extensive 
array of the biopolymer ingredient which fitted the interaction with ANARAITO of an extensive class which 
has a desired colorimetry response, selectivity, and sensibility with such various combination of ligand and a 
monomer is obtained. 

Example 6 Colorimetric-analysis I. vision detection In a desirable embodiment, colorimetry change of the 
biopolymer ingredient of this invention is detected by the simple observation by human eyes. Since 
observation is simple, this purpose may be attained by observer like the user in a home who is not trained. 
II. visible analytical-absorption-spectroscopy method OK, in some embodiments, there may be recording an 
tindetectable delicate change or a faint signal by human eyes preferably about the exact quantitive data of a 
colorimetry response. A spectral-analysis method may be applied in order to obtain such data. 
Visible absorption research was done using the Hewlett Packard 8452A diode array spectrophotometer. To 
the PDA ingredient (namely, a film and liposome), the quantum of the colorimetry response (CR) was 
carried out by measuring the rate of change of the absorption in 626nm (that is, blue is given to an 
ingredient) to the general absorption maximimi. 

Visible absorption spectrum of the biopolymer ingredient which does not contain ANARAITO in order to 
carry out the quantum of the response of the biopolymer ingredient to ANARAITO of a given amount 
B0=I626/(I536+I626) 

(BO is defined among a formula as what broke the reinforcement of the absorption in 626nm by the sum 
total of the absorption intensity in 536 and 626nm.) 
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It analyzed by carrying out. About the biopolymer ingredient put to ANARAITO, it is the same format. 
Ba=I626/(I536+I626) 

(Ba shows the rate of the reinforcement of new absorption of ANARAITO and Ushiro who incubated among 
a formula.) 

It analyzed by canying out. Change of B at the time of being exposed to ANARAITO carries out the 
colorimetry response (CR) of a liposome solution comparatively, and it is defined. 

CR=[(BO-Ba) /BO] xlOO% Example 7 Detection of ANARAITO Detection of much ANARAITO is attained 
with the extensive biopolymer ingredient of a class taught by this invention. Such ANARAITO attains to a 
simple small organic molecule (for example, alcohol and sugar) from a complicated biological organism 
(example **, a virus, bacteria, and parasite). In order to explain the extensive applicability of this invention 
[ as opposed to the range of an ANARAITO detection system for the concrete application of this invention ], 
and in order to show the singularity and the ease of use, it is shown below. These examples are for only 
explaining the extensive applicability of this invention. This invention is not limited to these specific 
embodiments. 

I. Detection of an influenza virus This invention offers the detection means which was excellent in influenza 
compared with a technique available now. Immunological assay is restricted for the antigenic shift and drift 
which a virus shows. The influenza of all classes is detected, therefore decision of exposure of the patient to 
influenza will become decisive, and this invention will not be limited to a specific stock. The influenza stock 
which actually evolved newly and which is not characterized is detectable. 

As the sialic-acid connection biopolymer ingredient was indicated in the example 1 and the example 5, it 
was produced in them. This ingredient is put to an influenza virus, as colorimetry information was observed 
in **** or it was indicated by the example 6, it observes by the spectral-analysis method, and it is blue 
(continuous line). 

And the red phase (dotted line) ingredient was shown in drawing 27 , respectively. Since producing the 
optimal virus association by former research to liposome to the object mixed 1 to 10% to liposome was 
shown (Spevak et al., J.Am.Chem.Soc.l61:l 146[1993]), 1 - 10% mixture of the sialic-acid connection PCA 
was incorporated. 

About the liposome (namely, liposome prepared with the sol-gel method) confined in silicate glass, it turned 
out that 5 and 7-DCDA brings about a colorimetry response clearer than 10 and 12-PCA. The improvement 
in the response by 5 and 7-DCDA is considered to be a thing related to the topochemical-property about 
change of the conformation which can answer a size limit and colorimetry transition of a sol-gel method 
although an understanding of the device is unnecessary to operation of this invention. 

one operative condition ~ the exposure for [ of the sialic-acid connection PCA which sets like and contains a 
liposome solution ] 5 - 10 minutes — ** ~ blue liposome generates and, on the other hand, purple arises by 
the polymerization for 10-30 minutes. When an influenza virus is added to liposome, an ingredient changes 
to pink or orange and it is dependent on whether as for this, the early preparation object was blue 
respectively, or to have been purple. Such color change was able to be easily seen by the naked eye. 
It went the competitive inhibition experiment in order to show the singularity of a ligand- ANARAITO 
interaction. It experimented as mentioned above except having used the superfluous a-O-methyl-noy 
RAMACHIN acid (neuramatic acid) (well-known inhibitor to influenza virus agglutination of blood) 
slightly. Color change which can detect a biopolymer ingredient was not produced by existence of an 
inhibitor. 

An influenza virus detection system can consider that the ligand of the addition which recognizes and 
distinguishes an influenza stock or a human serum protein type from other pathogens from each other is 
included. 

The sialic acid containing the biopolymer ingredient of this invention offers the detection means of the 
pathogen of many others. In addition to an influenza virus, others a sialic acid, and although it does not limit, 
it has detectivity, such as HIV, chlamydia, reovirus, SUTOREPUTOKOYUKASU Switzerland 
(Streptococcus suis). Salmonella (Salmonella), Sendai Virus, mumps, New Castle, myxovirus, and Neisseria 
MENINJITIDISU (Neisseria meningitidis). 

Detection of II. cholera toxin A cholera toxin is the endotoxin of gram negative Vibrio cholerae which 
causes Homo sapiens a lethal diarrhea disease potentially. A cholera toxin is constituted from two subunits 
A (27kDa) and B (1 1 .6kDa) by Stoichiometry AB. B component is specifically combined with the GM-1 
ganglioside on cell surface, ond the translocation which finally passes the film of Al fragment is produced. 
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A cholera toxin may be recognized with the polymerization Langmuir-BUROJIETTO film containing a 
GMl -content support lipid membrane, GMl, and a carbohydrate "promotor" lipid, as shown by Pan and 
Charych (Langmuir 13:1365 [1997]). 

Ganglioside CM 1, the cholera toxin of the Vibrio Cholerae origin, a human serum albumin, and wheat germ 
agglutinin were purchased from Sigma. 5 and 7-docosa gene acid was compounded, 
deionized water — distilled water ~ Miliporemicro F ~ it was obtained by letting it pass to the 
super-purification train. The used solvent was reagent grade. Ganglioside GM 1 was mixed at a diacetylene 
"matrix lipid" monomer and five-mol%. Liposome was prepared using the probe sonication method and 
carried out the polymerization by UV irradiation (254nm). the joint en-Inn principal chain of poly 
diacetylene liposome the blue/purple solution arose. 

The newly prepared visible absorption spectrum of purple liposome is shown in drawing 25 . 
For colorimetry assay, the cholera toxin was diluted [ ml ] with 50mM tris buffers and pH7.0 in Img /. The 
blue phase liposome manufactured as mentioned above within the glass cuvette of SOOmicrol was diluted 
with 50mM tris buffers and pH7.0 to 1 :5. Preliminary incubation of the liposome was carried out for 15-30 
minutes in the buffer solution, and the stability of a blue phase was secured before addition of a cholera 
toxin. In the meantime, change of a color was not observed. 

The cholera toxin was added to the cuvette with the continuation addition method. Contents were mixed 
after each addition and the visible absorption spectrum was recorded as a function of time amount. Typically, 
as shown in drawing 26 , it was observed that 95% of absorption change arises within 2 minutes of the 
beginning after toxin addition. The contents of a cuvette were moved to one well of a white microtiter plate 
after each experiment. The pink-orange of cholera processing liposome was visually confirmed using the 
blue negative control. 

The electronegative response was observed when ganglioside GMl ligand was removed from liposome. 
Similarly, the electronegative response was obtained when the protein of others other than a cholera toxin 
was added to equivalent amovint GMl -content liposome. A human serum albumin, avidin, and wheat germ 
agglutinin are contained in this. 

A kinetics-experiment shows being generated within the first 2 minutes of the toxin addition of 95% or more 
to color change. As shown in drawing 28 , color transition is dependent on the amoimt of the toxin added to 
the solution instead of an operation of ** or nothing. S character-like behavior suggests the cooperativity of 
colorimetry transition. Although he does not need to xmderstand the device and does not plan to limit this 
invention such in order to use this invention, this is considered to be what can show ** that the association 
itself is collaboration-like for the purpose of combining the toxin to which association of the toxin to GMl 
ligand follows it conveniently. On the other hand, it is more appropriate for this result to be understood from 
the point of that result in the effective bond length of lipid-polymer side-chain conformation and the poly 
diacetylene principal chain, and it obtains it. If it decreases as a result of toxin association of effective bond 
length, the perturbation of the remaining after that of a lipid-polymer principal chain can become more 
convenient. 

Detection of an III.E.coli toxin Liposome was prepared using five-mol% of GMl and, and 95% of 5 and 
7-DCDA. For colorimetry assay, the E.coU toxin (Sigma) was rotated at 15 degrees C by 2000xg through 
30K molecular weight cut-off filter, and the salt was removed. Protein was re-diluted with the tris buffers of 
50mM(s), and pH7.0, and it was made the Img [/ml ] last concentration. 

The visible absorption spectrum of 5%GM1 of Saki who puts to an E.coli toxin ligand, and the polymer 
nature liposome which contains 5 and 7-DCDA 95% is shown in drawing 29 . Liposome was diluted with 
the tris buffers of 50mM(s), and pH8.0 within the disposable cuvette made from plastics, and it was made 
last concentration 0.2mM. The solution in a cuvette was purple when it saw by the naked eye. 
The above-mentioned E.coli of 40microl was added to the liposome solution in a cuvette, and the sample 
was incubated for 10 minutes. As shown in drawing 30 , the visible absorption spectrum was recorded again. 
When the solution in a cuvette was seen by the naked eye after it added the toxin, it was pink to the purple 
before addition. Drawing 29 and the absorption spectrum of 30 check observed color change. 
Detection of the pathogen of IV. and others This invention may be used also for detection of the pathogen of 
various others again, ligand (for example, a carbohydrate, protein, and an antibody) specific for many 
pathogens — the above ~ and it is incorporable into a biopolymer ingredient using a well-known 
predetermined chemosynthesis method by this technical field. In order that some of examples of a pathogen 
detection system may explain the various approaches which may be applied using this invention and they 
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may explain the extensive ability to detect of an independent ligand kind (for example, sialic acid), it is 
shown below. 

In order that existence of parasites, such as Plasmodium (pathogen which causes malaria), might detect, the 
sialic-acid induction-ized ingredient of this invention was used. The host binding site saved hereditarily weis 
used in these embodiments. The PDA fihn containing the above sialic acids was put to the solution 
containing a malaria parasite and an erythrocyte. The film became pink after putting to a parasite overnight. 
The color response (CR) of each **** was about 100%. using this system with other trial ingredients (for 
example, array of a biopolymer ingredient which has various ligands) — especially, existence of the toxic 
kind of Plasmodium, a stock (for example, P.falclpanim), or other pathogens is identified, and is considered 
to be distinguished. 

In still more nearly another embodiment, existence of Neisseria GONOREE (Neisseria gonorrhoeae) and 
Vibrio vulnificus (Vibrio vulnificus) was well detected by using an antibody as ligand. The nest of the 
antibody to a biopolymer ingredient is indicated by the example 5. 

This invention offers the various means for detecting the pathogen of extensive classes, such as bacteria, a 
virus, and a parasite, so that clearly fi-om these examples. 

V. Detection of the volatile organic chemistry matter (VOC) The fixed embodiment of this invention offers 
the means for detecting an volatile organic compound (VOC) in colorimetric analysis. Most current VOC 
detection approaches need to take in a sample to the laboratory facility analyzed with a gas 
chromatography/mass spectrum. Although some of methodology in a site is used by spectroscopy-analysis, 
they need the bulky big components of a device [ like ]. Althougji these approaches are excellent in a 
quantum and identifying in the contaminant, they cannot secure each operator's insurance. 
In one embodiment, this invention shows a harmful existence of VOC and offers the BADGE containing the 
fixed living body polymeric materials which offer the safety of the maximum workplace in the field 
containing VOC. As for this BADGE, reading is easy and simple, and the expertise for analyzing to a 
wearer's way is unnecessary. It is signaled that color change of the BADGE takes the suitable action for an 
individual. The BADGE reduces costs, and raises the effectiveness of environment management and 
restoration, and the downtime by an operator's illness is intentionally reduced by preventing too much 
exposure to the harmful matter potentially. 

The two main approaches against VOC detection were adopted by various groups. Traditional analytical 
skill like GC/MS with which the 1st was improved for VOC detection is related (Karpe et al. (namely, 
approach based on an instrument), and J.Chromatography A 708:105 [1995]). However, these approaches 
are expensive, complicated and are not suitable for use at a site or a home. As for the 2nd, coupling of the 
lipid membrane on the front face of a detector is related (namely, organic-equipment approach). Some 
sensor equipments with which coating of the piezo-electric mass balance by the organic film involves were 
studied for the past ten years. These were studied in the array for the un-altemative property of coating. 
Please refer to these sensors (for example, Rose-Pehrsson et al., Anal.Chem.60:2801[1988]) like a quartz 
crystal microbalance (QCM) and surface acoustic wave (SAW) equipment. It has the number change of 
linear vibration with the applied mass. By applying coating of a polymer or others to a crystal, the sensor 
based on QCM or SAW is built. Complicated electronics is participating in use of SAWQCM and an 
electrode radical system reduces the applicability for using these approaches as an individual safety device. 
This invention is the indispensable part of organic layer structure instead of signal transduction being the 
signal transduction to electronic formula equipment, and differs from these approaches. Furthermore, the 
embodiment of this invention promotes optical detection of a signal instead of electronic detection. 
Furthermore, this invention can offer the flexibility in a materials design, and can fix it to a cartridge (for 
example, BADGE) small to instead of [ which needs electronic equipment ] easily. 

It was observed during development of this invention that the transition to red firom strong blue arises by the 
interaction of an volatile organic solvent and the fixed lipid-polymer film. The curve of drawing 3 1 shows 
the absorption spectrum of the PCA film in a blue phase. A film shifts to the red phase PCA by being 
exposed to about 500 ppm 1-octanol which dissolved in water. Generally extent of color change increases 
with extent of halogenation and aromaticity to the various solvents analyzed depending on the concentration 
of a solvent. In this research, the single component thin film film of PCA was prepared, and the 
polymerization was changed into the blue condition by UV exposure (254nm). These ingredients have 
sensibility higher than a water miscibility solvent to water-immiscible solvent. About miscibility alcohol, it 
turned out that a response increases [ isopropanol ] dramatically compared with ethanol. This is because 
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extent of the solvent interaction to the film is probably larger. About the water immiscible solvent, a 
measurable color change was obtained at 0.05 % of the weight (500 ppm). Within this group, the same 
inclination was observed with increase of the chain length of alcohol, and increase of extent of chlorination. 
As shown in drawing 32 A and B, the water immiscible solvent of an extensive class was investigated by the 
water saturation concentration. As shown in B term, each concentration differs. In drawing 32 A, the y-axis 
shows extent of a colorimetry response or blue-red inversion. The upper figure of a bar shows the upper 
limit (ppm) of detection. It is clear that solvent concentration quite lower than 500 ppm is detectable about 
many of these solvents. 

About the immiscible solvent which has comparatively high solubility to water, the effectiveness of the 
solvent concentration in a colorimetry response was able to be investigated. As 1 -butanol was shown in 
drawing 33 , it tumed out that linear relation exists between the underwater solvent concentration of a 
colorimetry response and 0.05 - 8% of the weight of the range. 

In pharmaceutical chemistry industry, since a pharmaceutical-sciences compound is manufactured by the 
organic chemistry reaction typically produced under existence of a solvent, the solvent sensor is needed. 
Before carrying out packaging of the drugs for using it for the animal of Homo sapiens or others, a solvent 
must be removed completely (Carey and Kowalski, AnaLChem.60:541[1988]). These detection approaches 
of VOC used now use the piezoelectric-crystal array for analyzing evaporation of the dryer of the powerful 
energy for spraying hot blast on drugs, and various solvents (Carey, Trends in Anal.Chem.l3:210[1993]). 
This invention which carried out the patent claim on these specifications offers the approach based on the 
colorimetry which simplifies these measurement very much. 

Furthermore, the interest in the analytic quantum approach of VOC in non-industry-indoor atmospheric 
environment is increasing dramatically in the past several years. This is because the consciousness over the 
sense of the emission fi-om a common electrical home appliance or an office facility and a control building 
ventilator is mainly increasing. The firm which manufactures a home product is interested in responding to 
this need that increased by supplying the inside-of-a-house air monitor without the need of carrying out an 
air sampling and carrying out laboratory analysis after that which can guess the existence by dangerous 
in-situ of VOC. This invention which carried out the patent claim offers the embodiment for attaining such a 
means. The embodiment of this invention brings about increase of an air sampling, and a cartridge may 
actually be connected to an individual or a portable dc-battery actuation pump small [ for a general air 
sampling ]. 

Detection of the small organic molecule of VL and others It is shown that the fixed clathrate compound or 
chelate like the compounds 1 and 2 of drawing 34 is an adsorbent altemative to the altitude to the steam of 
an organic solvent (Ehlen et al., Angew, Chem.Int.Ed.Engl.Vol.32, p.l 10 [1993]). For example, a compound 
1 has high compatibility to dioxane, and has almost no compatibility to a butanol, an acetone, a methanol, 
2-propanol, a cyclohexane, toluene, and water. On the other hand, a compound 2 shows compatibility higher 
than the same group's solvent to 1 -butanol. 

The purpose of this example is a thing to depend on colorimetry change which can show development of the 
new class of the high-performance material which carries out the trap of the small organic compound 
specifically, and can be detected visually and for which it confines (entrapment) and an event is reported. 
These ingredients act as sensor equipment based on the easy color which detects existence of a compound 
like the solvent in air or a stream or other toxic pollutants. 

The 1st process includes composition of the lipid diacetylene analog of the compounds 1 and 2 as shown in 
drawing 34 . In this drawing, the ester of PDA (pen TAKOSA gene acid)3 pure in enantiomer is 
hydroxylated by oxidation of peroxidation molybdenum, and becomes alcohol 4. A diastereomer is 
separated, ester is hydrolyzed and it is made the chiral lactic-acid analogs 5 and 6. Ethyl ester is made to 
form and the desired chiral lipid analogs 7 and 8 are obtained by processing with a Grignard reagent. By 
changing R group, the new ingredient of an extensive class with which specific containment capacity is 
examined is obtained. 

The monomer-lipid clathrate compound has aligned on a water front face using Langmuir-BUROJIETTO 
film equipment, and is compressed. The above blue ingredients are obtained by the polymerization of the 
monomolecular layer by UV irradiation. A film is lifted on the hydrophobicity-ized microscope slide. A 
colorimetry response arises by exposing these ingredients to ANARAITO (for example, 1 -butanol or 
dioxane). 

Detection of the glucose by VIL hexokinase ligand About colorimetric measurement, in order to measure an 
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optical property, the above hexokinase qualification films were placed on the silanizing glass covering slide. 
The biosensor covering glass covering slide was put in in the glass cuvette, and UV-visible spectrum of a 
hexokinase qualification film was recorded in the O.IM phosphate buffer solution (pH6.5). Measurement in 
this buffer solution was made into the background. A glucose or other sugar substitutes were directly added 
to the cuvette, what shows UV-visible spectrum of a hexokinase qualification PDA monomolecular layer 
when drawing 35 adds a glucose as a fiinction of incubation time amount — it is — t= 0.02 -minute: t= 60 
minutes after t= 30-minute; and (D)lO.OmM glucose addition are shown. [ after (A) background (O.IM 
phosphate buffer solution, pH6.5);(B)10.0mM glucose addition ] [ after (C)lO.OmM glucose addition ] 
It is clear to cause a real time in which addition of a glucose is reflected by increase of the absorbance in 
550nm. A response increases with time amount and reaches the peak after 60 minutes. Colorimetry 
responses (CR) were 5.2, 13.7, and 17.1% to t=0. 02, 30, and 60 minutes, respectively, as defined by the top. 
Color change was irreversible under these conditions. 

The selectivity of a glucose sensor was investigated using the sugar compound similar to a glucose as shown 
in drawing 36 , and a structure target. All trials were performed in the O.IM phosphate buffer solution 
(pH6.5). The right-hand side colxmm of the 2nd last - shows glucose stirring in a PDA monomolecular layer 
without fixed hexokinase. The number of samplings about a glucose (n) is n= 6, and the remainder is n= 3. 
Addition of a lO.OmM sorbitol, a galactose, and a sucrose did not become the cause of a sensor. As for this, 
a sensor suggests ** of being quite specific, to a sugar glucose. In order to investigate the device of 
activation of a sensor fiirther, the PDA monomolecular layer without fixed hexokinase was examined. Since 
CR [ / in t= 60 minutes ] was equivalent to the background of a hexokinase joint PDA monomolecular layer, 
the significant response was not observed. By this result, it was shown that a glucose cannot guide color 
change of a PDA film independently. Existence of fixed hexokinase was required for making a sensor 
answer a glucose. 

Example of VIII. and others The above-mentioned example shows ANARAITO of an extensive class 
detectable [ with this invention which attains to a simple small organic molecule (for example, alcohol) from 
a complicated biological organism (for example, a virus, bacteria, and a parasite) and which carried out the 
patent claim ]. Although ANARAITO of some others does not limit, it is well detected using the ligand 
connected with the biopolymer ingredient of **s, such as Clostridium botulinum neurotoxin detected using 
PDA incorporating ganglioside, (Pan and Charych, and Langmuir 13:1367 [1997]). In order to detect 
ANARAITO of an extensive class, it is thought that the ligand of many classes uses a well-known standard 
chemosynthesis technique by this technical field, and is connected with a self-assembly nature monomer. 
Furthermore, it can include in a biopolymer ingredient, without carrying out covalent bond of many of other 
kinds of ligands to a self-assembly nature monomer. These ingredients enable detection of a small molecule, 
a pathogen, bacteria, a film acceptor, a film fragment, an volatile organic compound, an enzyme, drugs, and 
many other related ingredients. 

This invention which carried out the patent claim also finds out the use as a sensor in the application of 
various others. Color transition of a PDA ingredient is influenced by change of temperature and pH. 
Therefore, the approach and constituent of this invention which carried out the patent claim also find out tiie 
use as temperature and a pH detector. 

Moreover, ligand can also be used in this invention, when they function as a contention binder to 
ANARAITO. For example, the amount of a natural acceptor and/or binding affinity can be measured by 
measuring the colorimetry response to ANARAITO under existence of the natural acceptor over 
ANARAITO. By using contention or an inhibition technique, very small compound which seldom reacts and 
matter which exists by low concentration very much, or a small number of univalent (single valiancy) matter 
can be examined. One application of this technique finds out the use as a means for development of drugs 
and amelioration by offering the screening assay for observing the competitive inhibition of a natural joint 
event. Since the constituent of this invention which carried out the patent claim is separable from other 
things by separating the related biopolymer ingredient which can observe association of a desired ingredient 
in colorimetric analysis, and has the related ligand fiirther from specific polymer structure, the test method 
of the library of an ingredient is offered. 

Example 8 Immobilization of the fixed L silicon chip of living body polymeric materials, and gel Acid 
cleaning is carried out with 1 : 1 HCl / methanol, it is water, and silicon gel or a wafer is rinsed, and is put in 
into concentrated sulfiiric acid. It is water thoroughly, and after rinsing, it silanizes xinder an inert 
atmosphere in 2% solution of 3-mercapto propyltrimethoxysilane which boiled a wafer chip or gel in the 
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deionized water distilled two steps, cooled, was dried and was prepared in desiccation toluene. Next, a chip 
or gel is put into 2inM solutions of GMBS (N-succinimidyl 4-maleimide butyrate) prepared in the 0.1 M 
phosphate buffer solution (a cross linking agent is first dissolved into the dimethylformamide of the minimal 
dose), or EMCS (N-succinimidyl 6-maleimide KAPUROETO). It is a phosphate buffer solution, and after 
rinsing, a chip is put into O.OSmg [/ml ] solution of liposome prepared in the phosphate buffer solution of 
pH8.0. Finally, after rinsing a chip or gel thoroughly with the buffer solution before use, it is kept in the 
buffer solution. In order to act, in order that liposome may construct a bridge with GMBS or EMCS - It 
should have two NH(s). 

Sol-gel containment of 11. living body polymeric materials The silica sol was prepared by carrying out 
sonication of 15.25g tetramethyl alt.silicate (TMOS), 3.35g water, and the 0.22ml 0.04-N hydrochloric-acid 
water solution vmtil a solution becomes a plane 1 within a cooling bath (about 20 minutes). Subsequently, 
the cooling MOPS buffer solution (50%v/v) 

It confirms that gelation was delayed by fiiUy cooling a solution in an ice bath in addition to the acid sol. 
Although it does not limit, various ingredients, such as tetra-alkoxysilane of arbitration or a silane (for 
example, ORUMOSHIRU (ormosil)) embellished organically, fit manufacture of a silica sol. Furthermore, 
tetraethyl alt.silicate (TEOS), methyl triethoxysilane (MeTEOS), aryl silsesquioxane, and other metallic 
oxides are used in manufacture of sol-gel glass. 

Subsequently, the polymerization nature ribosome solution (2.5ml) (what was manufactured in the example 
1) was mixed to the buffer-ized sol (10ml), and the cuvette made fi-om plastics was filled with mixture, and 
it applied as a film on the even fi-ont face, flowed into the desirable molding mold of others of arbitration, 
sealed by Parafilm, and was made to gel with ambient temperature for the containment of liposome. 
Gelation of a sample arose within several minutes and, in the case of the gel formed by the cuvette, the 
monolithic solid-state (18mmxl0mmx5mm) transparent as a purple monolith which has p-PDA liposome 
was obtained. Slight contraction of an aging monolith was observed by syneresis. 

Containment of other biopolymer ingredient forms (namely, a film and the other nano structures) can be 
performed as mentioned above. When it is not small size, it is necessary to produce an ingredient in a small 
firagment, or to carve it, and to build it into the solution mixed with a buffer-ized sol. 
example 9 Production of an array some operative conditions ~ setting like, this invention includes 
manufacture of the big pallet of the polymerization nature lipid which has the chemical property of a head 
radical which is different in order to create an array. The lipid containing the head radical which has 
especially a carboxylic-acid radical (negative formal charge is given), the hydroxy group which has not 
carried out the electric charge of the hydrophilic property, a primary amine radical (forward formal charge 
can be given), an amino derivative (it has forward, negative, or a dipolar ion nature charge), and a 
hydrophobic radical may be manufactured. In some embodiments of this invention, coincidence detection of 
various ANARAITO or discernment of ANARAITO of the request from the interfering substance of the 
background becomes easy by combining these ingredients with one equipment. In some embodiments, the 
biopol3mier ingredient containing various dopant ingredients is used in order to give a color pattern which is 
different into each part of an array. 

For example, the big pallet of the polymerization nature lipid which has the chemical property of a different 
head radical can be manufactured, and an array can be created. For example, drawing 37 shows the lipid 
which has the chemical property of various head radicals. These may be classified into five groups based on 
the functionality of those head radicals. Compounds 2.4 and 2.5 give negative formal charge including a 
carboxylic-acid radical. Compounds 2.6 and 2.7 contain the hydroxy group which has not carried out the 
electric charge of the hydrophilic property. Compounds 2.8 and 2.9 have the primary amine radical which 
can give forward formal charge. The amino acid derivative 2.10 may have forward, negative, or a dipolar 
ion nature charge. Compounds 2.1 1-2.13 have a hydrophobic head radical. 

Composition of these lipids leaves commercial PDA (2.4). All composition except 2.10, 2.12, and 2.13 may 
be performed by carrying out coupling of each head radical to PDA as mentioned above using the activation 
N-hydroxy succinimidyl ester of PDA (NHS-PDA). The amino acid lipid 2.10 may be prepared by drawing 
38 from PDA in four steps using conversion to the bromide derivative with which lithixmi hydride aluminvim 
and alcohol correspond, as shown. By making a bromide react with diethyl N-aceto imide malonate in the 
acetonitrile containing sodium hydride, it converts into protection-ized amino acid and deprotection is 
carried out after that. The fluorination lipids 2.12 and 2.13 may be prepared by making pentafluoro benzoyl 
chloride react with the amino lipids 2.8 and 2.9. 
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The ingredient prepared as mentioned above is placed into the chamber of equipment, or may be fixed to the 
specific part of equipment. By manufactxiring the biopolymer ingredient which has the properties (for 
example, ANARAITO or reaction ability to detect, a color, ANARAITO compatibility) of various within 
one equipment, the array which has the capacity which identifies, identifies and carries out the quantum of 
the reaction and ANARAITO of an extensive class is manufactured. 

Example 10 Detection I. phospholipase A2 of a film rearrangement It prepared by carrying out probe 
sonication of the mixture which added the polymerization nature matrix lipid 10, and 12-TORIKOSA gene 
acid and the various PLA2 base-material lipids (for example, DMPC) of a mol fi-action (0 - 40%) for 
biopolymer liposome to water, and the polymerization was carried out by 1 .6micro J/cm2 UV irradiation 
(254nm) after that. Analysis by the transmission electron microscope showed that the diameter of an average 
vesicle was about 1 OOnm. 

those initial states — setting — a vesicle — the naked eye — ** ~ it is blue and has the absorption maximum 
in about 620nm. The polymerization nature vesicle which consists of sum total lipids of PDA and ImM 
40%DMPC / 60% was diluted with 5mM tris buffers and pH7.0 to 1:10, and was made into the last capacity 
of 0.5ml within the standard cuvette, and the spectrum was recorded using Hewlett Packard 
spectrophotometer model 9153C. Bee toxin liquid phospholipase A2 (Sigma) was dissolved in the lOmM 
tris, 150mM NaCl, and 5mM CaC12 buffer solution and pH8.9, and PLA2 with a last concentration of 1.4mg 
[/ml ] was obtained. This solution of SOmicrol was added to the cuvette, and the spectrum was recorded after 
60 minutes. When PLA2 was added to the DMPC/PDA vesicle, suspension changed to red immediately (to 
namely, less than several minutes), and as it showed above-mentioned drawing 1 3 , it showed the maximum 
absorption by about 540nm. 

The capacity to produce the colorimetry response was examined about the liposome containing mol%DMPC 
of a certain range. 1 .4mg/ml PLA2 of five microliter was added to the DMPC/PDA vesicle of SOmicrol (the 
O.lmM last sum total lipid concentration). The experiment was conducted on the standard 96 well plate 
using the Molecular Devices UV Max kinetic microplate reader. In the wavelength of 620nm, and 490nm, it 
acted as the monitor of the absorption of a vesicle solution as a function of time amount. Subsequently, the 
color response curve as plotted data by the colorimetry (response CR) opposite time amount and shown in 
above-mentioned drawing 17 was obtained. 

In order to check that biocatalyst has arisen in the DMPC/PDA vesicle, PLA2 activity was separately 
measured using the indicator lipid analog included in the PDA matrix, and formation of a product and the 
colorimetry response of a vesicle were measured simultaneously. The used analog is thioester 1 and 2-screw. 
- (S-decanoyl) It was -1 and 2-dithio-sn-sn-glycero-3-phosphocholine (DTPC). 40%DTPC/PDA vesicle of 
five microliter was diluted with 6mM DTNB of 40mM tris pH 7.0 of 45microl, and Smicrol, and it 
incubated with 1 .4mg/ml PLA2 of lOmicrol. It acted as the monitor of the absorbance in 412nm over a 
certain period. 

The NMR experiment was conducted, generating of the interface catalyst by PLA2 was checked further, and 
the information about the fate of an enzyme reaction product was acquired. The spectrum was recorded with 
the Bruker DMX500 NMR spectrometer in the 1 1.7-tesla magnetic field. The block collapse pulse array was 
used with the 2048 collection data point. In each experiment, 40000 fi-ee induction collapse was 
accumulated by recycle delay for 2 seconds. The O.IM phosphoric acid was used as external reference. 
Drawing 16 shows 3 IP NMR spectrum about the same vesicle suspension after addition of an A mixing 
DMPC/PDA vesicle and sum total lipid;BPLA2 (200ng) of O.lmM. 

II. phospholipase C and D Assay about phospholipase D and C was performed under the same conditions as 
phospholipase PLA2 assay. 40%DMPC/60%10 of all assay ******** and ImM(s) and 12-TORIKOSA 
gene acid (TRCDA) liposome were used. Phospholipase D and the preservation water solution of C were 
prepared by dissolving an enzyme in the 50mM tris, 150mM NaCl, and 5mM CaC12pH8.9 buffer-solution 
and 20mM sodium-borate, 150mM NaCl, and 5mM CaC12pH8.9 buffer solution by Img [/ml ] 
concentration, respectively. 

Subsequently, assay was performed by adding the enzyme of 50mM tris pH 7.0 (20 when [ Or ] examining 
PLC sodixmi-borate pH7.0 of mM(s)) of the liposome of Smicrol, and 45microl, and Smicrol. Assay acted as 
the monitor of for [ of the beginning ] 1 0 minutes by 620nm and 490nm every 2 minutes, and it acted as the 
monitor of for [ of the after that remainder ] 50 minutes every 10 minutes. 

III. bungarotoxin Assay was performed under the same conditions as the above-mentioned experiment. 
BUTX (Molecular Probes B-34S9) of SOmM tris pH 7.4 of lmM40%DMPC / 60%TRCDA liposome often 
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microliter, and 35microI and ISmicrol was dissolved in 50mM tris, 150mM NaCl, and 5mM CaC12pH7.4, 
and 2mg [/ml ] solution was manufactured. It acted as the monitor of the spectrum every 2 minutes for [ of 
the beginning of an incubation ] 1 0 minutes, and acted as the monitor of for [ of the remainder ] 50 minutes 
every 10 minutes. It acted as the monitor of 490 and the absorbance in 620nm using the UV maximum micro 
pre auto reader. 

Screening of IV. inhibitor Since the colorimetry event started by PLA2 was blocked, the inhibitor was used. 
The polymerization of the DMPC/PDA vesicle which contains MJ33 0.6% was carried out, and it incubated 
with 1.4mg/ml PLA2 of Smicrol. The liposome to which the polymerization of the five microliter is not 
carried out was mixed with 50mM tris [ of 40microl ] pH 7.0, MJ [ of Smicrol ]33 (what was dissolved in 
water of 0.006M), 50mM tris [ of Smicrol ], ISOmM NaCl, and SmM CaC12pH8.9, and it incubated for IS 
minutes. Subsequently, the polymerization of the liposome was carried out within 96 well plate, and the 
absorption spectrum was recorded in 490nm and 620nm. PLA2 of five microliter was added and it acted as 
the monitor of the spectrum with the specific time interval for 1 hour. For Zn2+ inhibition, the enzyme was 
dissolved in lOmM tris, ISOmM NaCl, and 0.1 mM ZnC12pH8.9. 

All publications and patents that were mentioned above are included in this specification by reference. 
Probably, various amelioration and modification about the approach and system of this invention will be 
clear to this contractor, without deviating from the range and pneuma of this invention. Although this 
invention is indicated in relation to the specific desirable embodiment, it should be understood that it is not 
that by which this invention which carried out the patent claim is limited too much to such a specific 
embodiment. Various qualification clear to this contractor in the material science about the format as which 
it was actually indicated for carrying out this invention, chemistry and molecular biology, or a related field 
is included in the following claim. 
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[I992])^5^if t,tL^^ z.tie^<DmUfMxii. mT^y}i^V>mM^^MtLX 



(U) i|fa2 0 0 2-5 1 5980 

^^^■^ hTy-b:^) $r#x.S^> miUJimt^m^mimMib^'Jlif^^J:^ 

t-l^^^ tLJ^i-V^CGraingert, .Biochimica et Biophysica Acta 1022, 146 [1990] 
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o 



(20) #^2 00 2-5 1 5 98 0 

& o 

inegold and Martin, Diagnostic Microbiology, 6th Ed.C1982), CV Mosby St. 
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(43) !HFa2 0 0 2-5 1 5 9 8 0 

mmK^-rt^y). jE:^m. mio'b. mm. ttzumm^m^aitL. ^<Dm^ 
^'f'^tmwLfzo 

m-r^±.m<?:>m^<D^xit. mm^^-r^fztbKm\^^hn^ivmtmmm^j:Mit 
^'Sr-To mmmcs.^<i-rj^j:ioi^mmi^m^xMm^iim^^fi&o 

^'¥-'mm<^ mm ^& c T-fe <^ mt * ^ i- ^ *^ -c^ o o m^i^. 

^rfeii-TS^fc'-? vS^li^tjtLTi/^'Srjd^ofco fjt^^^^^f o/ti i: H J: oTT•t- 
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DCDA)^ ^m')'ffy Yii^^-<D^^^M^^'^ h y ^ 7. K^^-T Sit 

%^%m^%'(^\t^ •^-'Sr';*'^ Kt^^^-^-f. W^%^^ 
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(;[)9-0AC->7';v|| ; -/Y :^ifu^^ (cytanegalovirus) CVirology 176:337[ 
1990])^ J:tjf^0.>^ (Virology 172: 386 [1989]) ^;|tm-r-5. 7t«6<7)#-> T 
JW^M^ : HIV^;j^iil-r'2);ti6c^QMCKlTatztnan(^5, Nature 312:763[1985 

jM^f^il)t4M^^7"-f- KCSacerdotet, ,J.of Neuroscience Research 18:102 
[1987]), ^J:c;?^yf- KTCRufft,,FEBS Letters 211:17[1987]) ; y^Jr-^- 
^tB-r:i>7^.:«6<7)±^,^fflMMH^-CEpsteinA>, Nature 315 : 663 [1985] ); 
^^^•t^tzib<7)r^i-)\^^') ^S^^CLentzi^, Science 215: 182 [1982]) ; jc 
yj^-^^ (Epstein-Barr virus) ^i^ih-t^titb<D<^^^^'ii^C 
Carelt, ,3. Biol. Chem, 265: 12293 [1990]) ; U^^y(}l^:;x.^^lii'r:htztt><DfiT K 
1^^ V ^f^itjt^^^^CCop,, Proc. Natl. Acad Sci. 82 : 1494 [1985]) ; i; y 

)VP(, (rhinovirus) ;^-ai^>(7)IG\h4-l(Marlinf> .Nature 344:70[1990 

])^ N-CAM, ^ J; X. i; y^^^^^ y gl\V\bCSheph^t> .Proc.Natl .Acad.Sc 
i. 85: 7743 [1988] ); tK';:^-'^^ (polio virus) 'Jr^tBi"^ ?t:«6<7)>J^ U :t •> 
>>V-X$##CMende1sohnf,, Cell 56:855[1989]) ; i> ^ ;Vj5^ (herpes 

virus) $r^m-r^7^c«6<7)^*l^*fflmifMH^-CKanerp, .Science 248: 1410 [1990] 
);:;^M<^Escherichia coli)^;^tb-t & ;t«6<^:t 'J =f > y - ; ii|^3feffiCNei 
sseria meningitidis)$.^aii-S /"^iiJO^tf ^tv' KQh ; «b C/^l^JSIEH*?) 
^^i'Ji^W^^ ($alx.ff> ?Hc0CNeisseria gonorrhoeae), t'-T'V^t •>'^;Vri:7^ 
pf; t; CV. vul ni f i cus) , tf :t ® CV. parahaemol yti cus) , rr 1/ 9 ® CV ■ chole 
rae), ^JrO^erU^ • T;i/4^V ';f-*>^CV.a1ginolyticus))^^ai-r^?t«!)<7) 
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r (Langmuir) nm^^^^'^tiiji^<Dm\t^^X\tm^T^^ (Tronint, ,Lan 
grui r 11: 385 [1995] ; ^ J: ifMi kholmi^ , Langmui r 12 : 3276[1996] #09)^ ^ ® 5^ 

ty)iylf. ^y^'^^MXiimM(D:^'}'^~m:^<^:^ y:^')>^(M^ii^. Bam 
fordid ,Adv.Mat.6:550[1994]§.^B^) ; ^ y^^^ M<^^^M^'^^mm^'f'm^ 
<r>ij -j-f')y ■^f (^x.ff> wmnerj^ ,Adv.Mat.5.912[1993]^^BQ) ^^Xf^y 
/\*^g(?5fl^|*j'\<7>^'^ (^Jx.tf, Downer f> .Biosensor and Bioelect. 7. 429 [1992 
]) Sr-^tfo ^)ifyY myL\i. ^y^^^n. *3J:cr^7lc<l:!^) ^:^^m 

V. it'^mtcD^m 
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m<r>m^^U:^^-^ y)V\,t^ Bo=i,/Ciy+ix) TBj fi. #M«lytJt 

^ 3fc'7 T 'f (^Jx-Jf^ Beswick and Pitt^ 3. Conoid Interface Sci. 124: 
146[1988] ; ^ J; Zhao and Reichert Lan^nuir 8: 2785 [1992])^ TSM^Wi^ ( 
Furuki and Pu.Thin Solid Films 210:471[1992] ; ^ j; jysKepleyt, .Anal .Oiem.e 
4:3191[1992])^ ^ j; ZJ^mUUM (Miyasakat^ .Chem.Lett. ,p.627[19903 ; ^ J; 
Bilewicz and Majd.Langmuir 7:2794[1991]) ^^-ztXUW.^ tlX\f^^o L>d^L 

T;^^±lC3-7"xf >^LT. -^-r njcVi^ > nj>{ ;p>'7.xA (tmcroel 

ectromechanical systemOlEMS system)) T^Y^:h^iit^X%ho i (?) «t L T 

ti)^x^. m^<Dmu^-t^^tij^x^^o 

Jt-fetf. ttz\ty r-^ /^-it^y-fK-^ y:f^)y^-t^^t\zX^xn 

±ia<^t^>). T^7-< h<^^S'tt («Hjx.ff. 'j/N'--Hoijg®ii^mtt;fe<tu^h 
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±m<^t^^. ^m^<7)^mii. it^mt<Dmmi^ 
c>\ ^tmBLm (^Jx.{f, mmmm) k x :h&i^M^^mm<DimmmjE^MLx 

imm^m ^t.^ ')-:^y'^\.x^<Dmm^t!^m^^'^'r^%mm^^^m. 

m^LfzU^/Hk (mxed vesicle) it. ^t^m^ XXJ^mmm^mi^M LX^ 

^i±Ty-t^^^^Kmm't^tz^^:it^£<Bm^fifzo 
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I. *;^*'J/N*--ifA8^Sf'r4 

PIA^Sr'l4^i:^ S'^/hJ3g,CDuaii,,J.Bio1.Chem.270,263[1995])^ ^ -fe;i/CRe 

ynolds^.ffr^)^ ^XXJ'mm (Grainger?,, ; ^ ^X/Mi^'^^h , Thin Solid 
Films 284,939[1996]) c7) J: ^ ;i^7=;i-M->>; mWtiM^ ( 

4#iS55'd=-$t*4{*> S^tt"? > U ^7 i^;^l3i® m^ii. 10,12-}. ^) a ^i^^ > 
V^i^V^A-c^oTto c:(750(i:> (±0) isXVm^^k (TE) (Di^T-t 

PDA/M&^ J: tf:? ^ ;v a <^/nM n 5 ^'^^ (biochromic transition) (i 

3 > V i ^ - h i; -7 - iil(7) # ;ft L ;t n- &W.<^mfl ( perturbation) i 
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^490~ 540nm) (T^J^U^^C^-^^ (Charychf,, Chemistry and Biology, |trjf 
; Pan and Charych.fff^ ; ^ J: O*' Cheng and Stevens, AdvanceMatenals.fffjf),, 

piA ^ J: afi!i^DMPc/PD/VMa<7) m <7)+is#ffl Kxy)m^^fi^ ^\^^^mt a 

;^ 7- ;vl,2-e>; -(5-7=^5(7 y ;v)-l,2->?^^-sn-^i; -fen-3-4^y?.j^=i i; > (DTP 
Q -e^o^^o PLAm:&DTPC<?)|§^tc i C5,5'-i/^:t if x-2-:r. h 

t^PRJK<7)*«>»'fem!^'S-4^L7tCReyno1dsp,, fffj^)^ PLA, $r40%DTrc 

-eilfS$*L;t"P*q|:*^ :®:;^<^DMPC/FDA,^jj&^3|e<?)''P->^^f>'^ J: »J^t<^< 
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Smith and Ekiel ,Phosphorous-31 NMR, Principles and Applications, Academic 
Press.Orlando.pp 447[1984])^ ;i(7)^^i±, W-m^m^kiO V y^mMKmm^<D 

. -fen >|g^(^)®tt^>y A--b-PlA{iT 

-> ;U j:. -r «^ 2-7- ~> -e PI ^-^ ;|> ^ 

. PLDM^»s;jiS<^ii;ij¥:5ei^^'&i>5&\ ttzimmmmt^mt<Dm<Dm^mmii 

III. r V 55ro h ^ (BUTX) 
#!l!S'7'>*"';i/y?. • A JVf-^>:J^ (Bungarus multicinctus) S*(^ig*-e 

PLA fSfl* $r mi- 12-kDa-i^- "t- - > ^ J: n x T - -b' ©#fSpJ t BB^J+B IWt4 * * 
yyifu h^v'V t4O%DMPC/60%10,12-|. v ^S^CTRCDA)!; j^y- 
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*LTV>^cCRufim^, Biochemistry 29, 9644 [1990] m^<Dmmiiyfmm^J: t t 

& o 

<^>*S^##t4$:^o;^i>5r^3*^^-^!^ (molecular assembly) (D-n^m^^-f 

^J:?>'7'n-r>f •^--•lf^'^tp#< <7>^<7)m<?)^*^!^t*<7>mm. 

#MSSE»lfeO— ^6«jfe3^ico\/>Tfi. Y)vr^ >y i^o^4:CDordick,Biocatalyst 
s for Industry, Plenum Press [1991] )!^^-^-f-;g,„ 

;VjOHf '>^;by^t::^ai$tL, 'flb<?)->T'; ^--lffi-9-;i'*:T^7 (Salmonella) ^ 

MjIltv^^o ^^)^'yy-^m<r>mM'k'ii^&i*^'^^^¥i^'^^^'r^^tiz 

<7)M^^it^-ty^-^i^^-r^^tii^x^&o 
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-jy ' T )\^^^y :k (Candida albicans) ^ 7";^ rJ' ^ ic^-^ ^ 7°n x 

T--lfmtt«-iiLT;^mi- -Sdirjis-Cli^o mMM (Bacillus anthracis) 
(Ol^W^l- (anthrax spores) ^%h<r>n.^>~^^^\.X'7 -J -'^m'^^mm. 
Cli: J: »9^aii-sc: i;6^-c§;2)o 9^7*--lf{i. ■7^>'-;i'> 7K';7ai7 

^^-^^-r^^^-e^-^o /N— ji/^Cvanillic acid), 

Csy ri ngi c aci d) , j; 0^2-2 -7 y -e X C3-ai f - y X f - ^ T V U > - 

fi . It^mt Km*y^ mi4 $r o M^J * |W| ^ L :$^o#'tt^^-r 2, ;t i6 IE5i "C 
y n X T - -if RS#^PJ ^ I^S L#t4^5E-r ^ )o 

uaif-;Pi/i; -bn-2-.ix;^.-^p< ^ y (M333) CGe;i/ 1, ,|fff| ; ^ j: 
Jainji,, Biochemistry 30,10256[1991])<^;^;^-C, P«A 'Sr^ip-TS fc/Mfeti-e tt 



(62) #^2 002-5 1 598 0 

fe^^k^SffefSrv^o :r.<D/Hkii. 40%DMPC/PD/V/hJ|&-e i ^MJ^±^ > ^i^- 
3 ym^^iz 5%5!ct?|<7> Jt'feJS«^$r# ^ U V'^ - A ^ J: t;^ iJ^ ;w n - ^ 

VI. mi^fitzmm 
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VII. 

h\ ^> ^^>?/i::->'; -b -7 r y ^ ;^ (sephadex) is XXJ^^<r>^ Y 

W-r^:it *5-e -^^^y ta«£<^)Rlt#tt ( reflective property 

'J - AHifeMi-Ji. ^ > ^ i/ h 7" 'J -t^^-f > * - b 'J ^y vi^^a 

trapping) i-^TtA^t-^Be-? i t^«-e§ St^^^^Jx-J^Ts Avni r, Accounts Chem. Res. 2 
8.328[1995];Yamanakat, ,Am.Chem.Sec.U7: 9095 [1995] ;Winer^ ,N6n-Cryst.So1 



m m 
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ids 202 : 279 [1996] ; ^ j; yfDavef, ,Anal.Chem.66.112(3A[1994];S^^Ha), ^Ic^^ 

Jtg, :t;v^'>;i'Cormosiis), ^(7)>ftb$-'g-tpo ^(r>^k. y y 7 - ^ (DWti^'^M 

^^tfmW:<D^-( X t^^<Dr)i^^i'pwkr^fz)!t)Km^^j:mM^t^mm$fi^ ^ 
Tv^'Srv^o mm^T-^^^ h^mr)i'<D^m,^^^K-r^'kx<DUf^m.m'kMm 
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(monolith), }|^5^. miXfmm'k^i^W\'&<7)t'<7)W^^X^WLW^^il^^mTkm^ 
Bfife -r -i) i ^ S o 

B. iM^f^^KX^m'm. 

(iis-^?*. m^') - j^^\^^^-thi^m^ mk.ii. -nh2, -sh, 
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li'ta L T V> ;?> Cfqj X. . BanrFord , Chromatognphy 606 : 19 [1992] #HS )^ 

-g, «; 5Kv-AC)-^v^{i. ^'i^affit*H7lc4'-e. 12-24^^^ ^z^-em^L 
VIII TV-^ 

-r*;t«6ic, M-^'^^'^ K^^k^. iJ*^>K. ^y-^-'b U< fiflfe 

:/>'^«riliJ^-r^tg*«:-^tj'o ^tLfi, ^ > K<^>#^E-r;s>'^»-e#^■9- 

>'•7';^$r^^-rS:*^ tfziimm^2^iik±<D^&^<D-^y:f)i^^^:=-^--r^tii^ 

^lC:^V>vffilc^J^-r;2> (%Cfc=100) PD^##:B {i70(^%CR$r;t L 
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o ^f>56^tc, TU^ (OJ^U:^ y V^^^M^^i3^t\ Wr-^<r>Ti-^^ VKM-t^^^-J 

; nmolC-^y ; pmol Cn° 3 ^ ; gC^9 A) ; mgC^ 1; ; ^ gC-^-f ^ 

^ ^ n 1; y ; an(^r>f-p{ - ; imC^ U ^ - > ^v) ; ^/mC-^^ n^t - 
; nmC-^y ^ _ |. • ^Ci(v^ ^ n^^- «; -) ; mNC^ 1; h ; 

AC;J->^;^hD-A); kDaC^ n h > ) ; ppmClOO^^c?) 1 ; ^ - > 

y v-).DCCACKrr-9-i/'^ ; TRCEACh U =i-9-i/>f ; SA-PDAC>'7-;W^^ 

^>jif:>ft:PDA) -.BUTXCy > n h # v > ) ;OTSC;t iJ' ^ t'-^ ;P h V iJ' n u -> ^ > ) : VOC 
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y > CLangmuir-Blodgett)) ; NHSCN-Vi KD^r->>^ ^ z/^-f 5 K) ; CO, CziH 

Be(^s;i; i; y^2>,^ ^y^ ; Mg(-7 ^ ;^ -> A :t > ) ; Ca(55;;^->.^i^xf :t ; BaC 
/^U -f 3*- ; C^^) ; SigmaC^/ - ^^fi ;i/;j4CSigTHChemical Co., S 
t Louis MO)) ; Pferkin-ElmerO^— ^ > • jc;wv — ttCPerkin-Elmer Co., Norwa 
Ik CD) ; FisherC:?^ y'y^— - "if 4 juy -r ^ y ^ y ^:y:CFisher Scientific, 
Pittsburgh, PA)) ; ^ x O'Farchan Laboratories (^7 r^V^V-^jK^hU — Xft 
CFarcheUi Laboratories, Inc., Gainesville. FL)) ; Park Scientific Instrume 
ntO^— ^-^-^f 'f y 4 y'^ -iy T^y y h^±(Park Scientific Instrune 

nts, Sunnyvale, CA)) ; BioradOt-f ^ ^ -y K • y^y Y U — XftCBio-Rad Labora 
tories .Hercuies ,CA) ; GelmanC>^ x.J\/-^y • J^y y^^± CGelman Sciences ,Ann 
Arbor, MI)) ; PierceCtf t — -:'^ttCPierce,Rockford,m)) ; ^JiOfBellco Glass 
C^;i^rr • ^j^^ >^:j!±CBellco Glass Inc. ,Vineland,ND))^ 

Ltzo ^^'Ml^iiy ^ ' ^4 j^y^^ y ^ y ^ (Fisher Scientific) 

? flfzmm.mm^i!j ~VVy V (ORCANICf ree cartridge) ^g^fix. tz/^J>, 7.7- y 
FM-f ^J" y^yy^-ri^ (Bamstead Type D4700 NANOpure Analytical Delonization 
Systen) ^iiLT^fS^LTtTlc^'KoTpmL/to 

%%n 1 
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KnmmLfZo ^<D^k. •^?S$rl5-60^M7'D-yy:=.^-^-CFnsher sonicd 
ismembrator model 300^ 50%jii;!3^ ^ >y 7')-e^ :=.j.- (New.^jf) 

— CCelman) J {iSnmicT) ^ 'J:rf?T'7'f ^I^^J^^ (Willipoore Millex-SV filter) 

n^V-:/ (^>7fell. J^^)V^- lieOOr^ ^ury y ]^/cnf) 3 an<7)Sg^-eM 

mLxmmLfzo ^x(Dmm'tm.^m^'^y^)^^^m-r^tii^K. m^ff, ^ 
m^i^. fe. s-^j^) t::'eKoT^x./^o -ffec^^^jfifiisi-eti. mm^mn^^ 

) PiX'^mLtZo {St?200^1(7)^Jgt^31L;t';'KV-A-^Vg$-7'V- h 

II -7 ^ JL^AcT^i^it 

-Blodgett) h y^'Ci^^LfzCM^H^^ Roberts, Langnuir Biodgett Films, 
Plenum, New York[1990]jSr#fia)^ }.^y ^ji^x-mtz LXy^ }VAm<DUM'k^ 
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mM Ki^ an;isjVA [Fisher]) tpK^Ml^tzz^^T-t^lyy 

^J^- (^Jx.(*. 5.7-K3•^^vWm^ 10,12^>/:Jr 3^^-^^ ^gieCFarchan La 
boratories), 5,7-^> ^ rr-if ^flh(Dm.^iy^. tfz\t^<r>^E.^ 

-r ;S> fltf ^zatc ^^>fb L Tt: o 

o jEMm. y^)i'j^^m^\^fzo^^m<y>^^!W^<^%Mmm mx.ii. K-/^• 

M. iftSLTto M-^ti. m^Lfzzy'T'ki^UXDM^m^'^hit^^'&^mmL 
. :&^o>(i5^:7fc^EI!§^ai^«t vjE^vT-b-f-vy^-f ;i'AtcMSfi^^B<7)S5$r^t 
mi- & i ^ J: o xmu Lfzo 

in ^<7)]^it 

§ (tubule) Icj|a^2.tf7ti6<^ge^'^t4-ty -7-^. »J >Js°V- Alco\/>T± 
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-epi^LTto #SlM-^T-b: V^'J Cfloating polymerized assembly)^., 7|c¥^ 
Hj^Chorizontal touch method) ^ J: o |Bft$ tL^c J: 9 (Maoz;^ j: c;«Sagiv 
J. Golloid Interface Sci. 1(X): 465 [1984])^ ^ ^ T~y )VY^)i7UxiZ/ 

yy (OTS) <7)^e.*^'tt#^^©Cmono1ayer)-e|StS$*L7t:«r9;^;^9^ K 

:^»/>-e. ;^ 9 Y^^^WMWik^m^ J: '9 fB«? tt;t J: 9 CDay:^ J: C/^^Land 
o, Macromolecules 13:1478[1980])it35^^^^fflV>Ti*^L7t:o ^-fJVAti, 
1212 0<7)^^^^M^^i^^5'*i'T(/>S J: ic, g:^S6<j$gHlJJl±<7)^v>:t-^^- 

1 an=10^ M)^ 

^-fJVA^. ^tjJC, ^DK^^X^TfeS^^^-^^^-^^ (XPS) ^iO^^WRiy 
*felcJ:oT#'t4#»t7to XP S<7)|±:§^;$^f,, ^^7K^<7>T5 K^^jl^^ J: Cl^ 
p?7 ;v 5je - jjg^:^sfl|@^(7) p{ ^ 1^ H Jt-<T ^® ^^E<k LT CI ^: 

R^^:9'^t^<t »)*«j40A<7)-7^ ;i/A)¥;{>5^$tL, c:tL{i55-?^T"J ^iS^tc^o-v^ 

in situif,^H*^m^tatte=Srffli/>T^ta6<j^#^^-?^^a<?)?|^iB^. 

^L. iIlJ^L;to Binnigt, (Binnigi^^ Phys. Rev Lett. 12:930[1986 

J;0^B1nnigf,, Europhys Lett. 3:1281[1987]) KUU^^fz 0 i" s 
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^^^(D^M: (Park Scientific Instrument) Srfflv>T#^tt;to ^<Dm^. 
Si>> ;v h 9 vys.- Cult ral ever) (Park Scientific Instrifnent):^^^^;^^, 1^M<0 
KX^^-<^->if)^m^itifl^fifz:^'^:^:^'^4V (Bellco Glass) ^ 

*«-e§7to 1 //'w' i J9 "b/h^v^^ti, gf^<7)AFM (Kolbet,, Ultramicroscopy 
42-44: 1113[1992]) $rfflv^T#7^:o <2r^l/S^0.1N/m(7)Si3N,H-#t^ «9 (cantile 
vers)$^^u^;t:CPark Scientific Instrunent)^ M:^<7)^^li^^S!fe-t- Kt?-^ 
f^L. 4 K9> hi£fiiS^J^Cfour-quadrant position-sensit 

-rtLJCoi/^T. 4#^45^^*i-5is|-$r:feig<bi-^Cli:lcJ: V}. ^^E, ^^t^Crobustn 
ess), Jt-feSS^, ^J:0^^<7)#<7)Mf Lv^a^S-:S:*:t-i-&^ t^&^-Cii^o 'e<^ 

I ^^-^^yv- 

:2f!:^§g<7)^#^:9'^*t#fi^ M^i^^^^y^- («?iJ ;t ff ^)|^ 'Sr v T -fe ^ > ) (T) 
(-T'Sr*?*). (^>^tbtc HILT TIE Ji^-To 
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mv. Jt^j&«p*uv-pr4s^7fe^^&'^fflv^Tia)^t7to 112 ^mm.^m 

, (transfer rate)^ ^j: hX/Kfl^m^^^ ^V'T ^ y M^HS^L/tJt-fe 

$r^-r tt P> <7) ^l^-efiff ^ t Ttc^, ^ /-^.f ;t -b > > V^5^^m y ^ )\^J^<r>\t 

M^T>fe>7''; l^feHtfe^ (chrcmatic functionality) $-#^t^v^Chi 

LTtffilf <h T^£+iCsubphase)icmtl;t^^Csubstrate)(7)|g|f co*fl^-e2fe V) , p 
DA-7'f ;VA{i'>T;i'm-PDA (SA-PDA) i3 J: 0'~Q.i^^<7) ^ (7) Jtt? 

CR) K^y). ^^^^-7^ ;vA>?>^ j^-^«<^c;, jf-{is A-PDA^r'Kffli- 
^m'^JiJl^iiM^vS'+'-ef&c R ^^-r t v> ^ i 1 5!)-'^>&-;i,o 

II T-IS * > Csubi oni c phase) <^ -^i^it 

mimk^ h il. ^<D^^y ^ A Ti^^Jg-fk $ CCaines, insoluble Monolayers 
at Liquid-Gas Interface^ Interscience Publishers, 3 — pp291-2 

99[1966])^ m2 2K. 5 %Ci,i / 5 % S A - P D A/90% p D A <7>^?a^$rCdCl 

2<7)T^^mm<Dm^t LT^-To Ctf*<7)iSJ^5&^±#-ri>l^otLT^?IffiCexpand 
ed phase)(i^j^6t,ii-(g;^^||^:^fe]^->^ ^ itL{i. #^^^;&>*ia«J^<^C 

^^^^KmmLfzm^ h^y (pKa=5) <0^:^ym 
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<^^ffiJE<7)ii:^i^:feV>TB^*LSo # < 2 flii-f > (Be, Mg, Ca, Ba, ^ J: ch* 

mm^kRlSl-to 0-01Mj^T<oOtf ^^-^tfTKI^T^fflti^tti* 5%<;.i/5%S A- 
PD A/90% PDA(^H^:9>^J:iMLT/FiS«t4(7)M|nl{iM^$it^55^o^Co - 

flit. ^KDis^^m^irm-^^^ :^y^mKmLxit^m^mx-:$>:b t\.^0 ^t^^ 

A-PDA/90%PDA#59'^^«<7):T^^S'^^iii:;6^li^$*t7to ^ttfi. SA- 

Mmh<ommK n-r^ u^m ^ <r> mm <r^nM^m^-^^tzt>\^. lo- ^ mct) c* * 

T^«9. z.<Dy ^ )\^ ±l'55'^(??«v^^7Kt4a5:9^m; oTMS3^tL;i>o 
|WI;tt<7)*g*5(>^ T^V^-fb (amine based) U/c vT-bf- > tco»/^-C# P>*L;i:C 
Walsh^jrOfLando, Langmuir 10: 252 [1994] Lt^^^oT^ m2 2<r>=yy Y\t 



(75) 002-515980 

III r^mr^<r>Mmt 

m^^'f-PDAi^mL. Vi^±m^XlO PDA^^O)-^ ^yitHf^^C. ^<0^ 

m^^m^mKB':>x^Mm^j:mmmm^fif^o m2 3Ki±^ pH4.5, s.s 
pH (pH9.2) mm-r^PDA^^m(D^m.K^tKD^^. 

t ^^-rii<r>X^^o ^<Of*^(DPD A^^(7)^ :^yit<DtS[imiiy 4 
<Di^izi^^^-r^ii<r>x;$>^ ^ ^<o^^^ PDAy 4 )VM.<DGui^^<r>mTL^^ 

«;*c$*t. 7r/A#^a^^^ri3v^■c^g;:9'^^l*:^I^a-v(7>;fg^#,lic<;5->•7 h5&«^c 

^ CBirdi .Lipid and Biopolymer Monolayers at Liquid Interfaces, Plenum Pre 
ss.New York[1989])^ CK^^MJi. mm^<^m^tLXM,M.Ki3if:hmM<0^^t 

<OTt^ffl>/>T^^>f-r^ >r ;g>(Birdi, ±ti<Dt 30^)^0 L7i^L^j:t^h. P 

Kii^ 100%PDA, 5%S A-PDA/95%PDA. *3 J: 5 / 5 % S A 



(76) #^200 2-5 15 98 0 

- p DA/90% p D A<omM.m^i^if^u^'^M'^^-ro r^mu^-^m^j^^-r^ 

T^9-f > 10,12-^ >^3^f->'^ .-Ky-A t5,7-K3-9--7>f 

^ (Holy Cross,?/ v >y -^.'t^Alice Deckert^. >; .-j^ y - A <7)Jt'fe^c:>^$r Jt 

Tto ')^°v~^^-yu-y'^^isLmm^m\i^xmmL. \jwmm (254nm) ^cj: 

>K >; V T -t ^ V > U .-K V - A O jg-^ Cene-yne)=fei| J: I9 . 

KQii^-, >'B^<7)'ft3b«9 10,12-^ > ^ rr^fv^ > 



*^^«rfflv>«.<^t::^<?)a«*a^!S1-Sie:^Mfi'5: <^ :*:^9?«r^O«t ^::Rg5gi- 
^ o I9 {i ^ 5,7- K 3 "1?- >^ > m U V - A m: 15 |i0 3^ tL/^^Jt<^ii:*: 



(77) !|#^2 0 0 2-5 1 5 9 8 0 

enc 259:515[1995])^ itLP,<7) rr v^Jspj 3 XTj^-ffc^, J; J) T 

if Li/^-b 7^ A ^ig:fti-^r 1 1::. PDA. /^yh* is XXf') 

m^^k. m^'^<r>v ^V'-j>>Tbmh*itzo :S*«-e<j'5r'; T^ymm 

II K-zN-^ fmj^(7)#it'fk 
PDA. Oil (■T'^fc)**. v^^T^F) ^J:a'->T;i/m^^#'fbPDA (i-jft*? 



(78) #^2 002-515980 

t,ti:|>CCharycht>, Chan, and Biol. 3:113[1996])„ i %C^x/' l % S A - P D 
A/98%PDAj5^^>'5r:|>7^ JWA iiM^htio C R ti^&v^ t v> ^ ;l ti)^^7()^^ . 

-fe-fey^-ti. 5%Q.i/5%SA-PDA /90% PDA-e*;S>it ^^^^^^ ? tt 
fco L7t;&«oT, 5%^;^'^«<^K->'^•> h SA-PDAicJ: ») 3V9##<7)^ 
m M L T ^ O -t > -9- - t> tl ^ o 
III V T -b ^ 1/ > F - > h 

5 ;t tiJ^^'tt^ P D A tcKfiT i> c: t tiJ: »9 . I5l^#<b PDA<D 

-(^T-fe^y; t^i^v^TJ: •j^SLTv^^c. ^:*L^o*g:^(i. 7lc^tt^<tz>*^T 



(79) #^2 0 0 2-5 1 5 9 8 0 

^•d<m^i£. mnuMi^n L'c^^<DT 5. y^xv^^^-ji^^^^m-r^a^y 

yv:^~y ^^y/^^M<^x 0 ^j:m7K\^m^^ ii^^^ y y-^^ xxf 



(80) !Kf^2 002-5 1 5 980 

I Z^T)i^M 

<^**B1tt^^v>T{i. PDACl.Og, 2.7tnTio1^ ^uu^)\^J^^) N-ii Kn 
^1/7.i^ 'yy>( ^ Y (NHS) C0.345g, B.Onnol)^ j; osl-C3-:^pt "f-jVT ^ y 
ne;v)-3-aL^;V55;;V;}>-vM 5 VWSi1& (EDO C0.596g^ 3.ljiniol)i:^jJ:,$ 

jic/TK-ettmL/co ^^e^^^m-^^'^v'^ A (Mgso,) -e^g-^t^ 

coN-XjJ' ^/>-f ^ v;v-P D A (NHS-PDA) Sr^;to ^ ^ - ;VT ^ > (0 
.20Qn\ Z.anmol) ^ N H S - P D A <7)-^?S (l-21g^5anl(7)^ n n 

L;tv§vS) t^iDx.-C. ■^<7)^&h 'J Jc-f-^VT^ >- (0.350ml, 2.5nino1) ^;|jpx.. M 

2:1 EtJOAc: /si|r^>, R,=0.15) -r^l^^-f ^ :z t K H ^ ^ 0.99g(7)^^C2-k Kn 
^'>ji^;p)-p D A^#;to 

.eOmmol) ^y^i7~yy^^~J)\/—'PDA (0.603g, 1.28nino1) )^2an1<3r)^ n 

R^*L/co JS^^EtOAcn^gi^L. 7tc-e2liaaiL7t:o ^MgSO, -e^^ LT 

V^^y^- (20:1 CHCI, : MeOH, Rf=0.20) -Qn^-^ ^ ^ b X ^ . 3.72g<7)N 
-(11-T5 y -3,6,9- > 'J;j-^v/^>T'?t7^-'V)-PDA$r#7to 

2ml<^^7)cg^ieS:, j:.^;V-5-W-T-lr^;i/-2,6-7;x t Yu-'i,^-JT^^ ^^y-2- 
C-Q.-^X3^— )]/ >0-ju ij n -L— 7 yyyy^i- h Cmannonononate) ( 0. 47g, 

i.3amioi)$ri.7mio f u > Kmn^Lfzu^mmmK, mmr-cmwL^j:i)^hii\i^ 



(81) 002-515980 

<D~? V =y h ^'^•y -i -^C55^^t^ 0.58g(7)jc^;v-5-N-7'^rf-;v-4,7,8,9 

i(r->-2-C-(2-yn^::i;v)-D-jciJ ;;^n-L-v>y-y y yji- h (0.38g^ 0.72nino 

txM.it>fzo m^'^k. y~)v^mr.L. mm<Dm'{tM'kmmLfzo m^mm. 

mmLfzo mm^kmrn^'^T^mmx 3 mmm\^ tzo yi^m^^i^^xm^c]xm. 
m^L. m^its^^i^yxsmmihLfzo m.^t^^uymmm^^i^'^xMg^AX 

nmL. MML. mBEmm-r^^tKX^ . a:.^;V-5-N-T-tr^;V-4,7.8,9-^ h 
^-0-T-bf-;V-3,5-v?f^;f ^->-2-C- {WpW -D-jcV >?>n-L-^>y-y >'a:.- h 
Cmanno-nonate) fz o 

Jif-;i/-5-N-T-b"f-;i/-4.7.8,9-7^ > 9-0-T-lr^;V-3,5— ^ ~>-2^- (B^ 
^) -0-jL»; >?.n-L— y'>'y-y h (0.194g^ O.35tmio1) 2'n1(7)^on 

-^1::NH S C0.058g^ O.SOimol)^ j: E D C (0.096g^ O.SOmDl) ^'^-d^Ltz. 

) x2m. fkmrn^mi- h >; a (tK-^^v^) -e 2 mmmti- ^ u a (tK-^ 

JCf-;^-5-^l-7'^r•f■J^-4,7,8,9-^ ^ y-0-Y^f-)\y-3,5-~jy*:^Jf-^y-2-C-Oi-:^^ 



(82) !^a2 002-5 1 5 980 

^>^>-f 5 v;pT-fe7"- b)-t>-J-U7.n-L-v^y-y y h (0.i43g^ 0.22 

nmol) i3i:i;^N-(ll-T5y-3,6,9-h V:t^>">>T'3&^;v)-PDAC0.133g^ 0 

h 'J A (tK-MtS) 2 lei. nmM.it'r h u -^^ a (tIc-^?^) -e 1 ummx^fzo 

*±(7)7 9 yS/i^nv h^9-7'f - (20:1 OCl, : MeOH) id^j^t. ^ 
^;V-5-N-7'-b5^;U-4,5,8,9-7- > 9-0-T-tr-^;V-3,5-v?7-:t ^-^-Z-^-CCN-U'- 
CPDA) -3'.6',9'-h 1; JV)T'fe^5 KCacedamido)]-D-a:. i; 

;V'-5-f^T-lrf-;V^. 5,8,9-7- h 9-0-T -fe^ ;V-3,5— 77=^;^- v-2-C-[CN-ll'-Cp 
D A)-3',6',9'-i. <; ^t^'^-^ >'T';«7^;w)T-b^5 F]-D-cni;;^D-L-7>'y-y 
(0.20g, 0.19rrmo1) Sr-^id^-T CI t J: »9 ->T JV^^^P D A ?rB^ 
?*7l:o -M^SI^ra^J^L. -f J}->2cJ^#!g (BioradAC 5CW-X4 H+#) ^^-^ 

JW^It^PDA^#7to 

v^-e. l^T'; JW^^U K^^e^llT^9-H^-e&^<?5#*E^'fk^'^fiKi*Srfflv^T'?-<^ 
m'r>^^ («^x.»^PDA) tcf»#lcMIS-rSit:6---C|:&o i<7):^j^ji, 



C83) #^2 00 2-5 15 98 0 

i i: § ^ )o fe^J^fi^Tfcffci^t^^N-T JW^^ U 3 -> ;VT ^ KCglycosI amide) 

c-^';V 3-^f=>,-73-;^. •^^h-^^ -NAc-^ ^ _ ;;r ^ Sulfo Lew 

III :ffy^^):^~^ h^C^x 

^5J:^>'-e<^)'ffi<^3^7&^^D;to K^fi-^tt&Sr-^i ^Srv^^i^ 



(84) !|#^2 00 2-5 1 5 98 0 

ffl T ^ > /N- M *5 <t ? «!) ^® M 

A. ^^V^i — -if 

I 

NHS-PDASI®^±IB(7?<t ^t^tT-^fifetTto i> 1.00g<^10 

, 12-/>? ^^rr-y-vW Cpentacosadi y noi c aci d) ( Farchan^ ^ ^ >^ tf ;p CGai 
nesville), FL) CHCIj C0.345g<7)N-ii Kn^v'^; iJr 5 p (NHS) ^ 

J: 0*0. 5969(7) l-C3-i^' ^ ^jl/T 5 ^ 7"n t: ;i^)-3-a^^;U:!5r 5 FJtgS^iSS: 

ilPx.;t'fc(^))t-v§f»L7t:o -^fg^^r^za-e 2 ^W«l#l^ L. -e<7>t^n- ^/ty yCrota 

^m^aK.\^m\^^X 2mnmmBL. ft - I R-eirS^.L;to 

1 : 1 (^JVJt) PDA/NHS-PDAi^nn.-J^;Vi^-^yS$r^>^^ ^T- 
•T'o V J. 7 h h ^ ^ (KSV= - h ^ 7 . KSV Instriinents:}4, 7 ^ > ^ > K) ±<D 

^^J-^SV^-'^t-ejE^iL. :^v>-C;j-i5'iJ^-7''>;v h v iJ^an-^^v (OTS) x 



(85) #^2 00 2-5 1 5 9 8 0 

>F^^<t. '^y^-<r^Wm^^%^-^tz^\^m^'^:^^o a.TW^ 
J-m yyyii. #^T-®co^ffiJE?tj±Csurface collapse pressure)(7)|p-(gi- x 

PDA;feJ:CfNHS-PDA^^-r;2.7^;vA) fi. 1 o(^fl|^^:9-^^?>?5: 

/5^o/co ^Jx.ff. 1 : 1 NHS-PDA/PDAm^^^l^ov^-r<^5'Cl::^»t 
^ffijftJEfi, 57mK/m^2^i9^ -:^NH S - P D AM^^^m t P D A^^^mit^ 

-e#<=>tL7t:l : 1 NHS -PDA/PDA V^:^--^f^c J: 

^^'^^ y — -lf,^?§?^ (E.C.2.7.1.1^ Boehringer Mannheim GmbH^^ 

/N-i5rg^0.1M<7)i; (pH8.0) LT*tJ 1 fng/mlaij^tr L, l^-j^ 

^V^t::^LTSlicle-^yzer^;tlf;^-fe^y h (Pierce) ^m^^X smmm^mLfzo 



C86) !|f^2 002-515980 

B. fm 

> ±ia<?>J:^JCNHS-PDAH'fk^fitlt:i^<l:$-^7l:o it^'^»<7)NH S - P D 

Ai5XU^<D^<Dff^<DPD Amm^^ (M^if. K-/N*> h t TttiU F) 

^Lxmm<D^)vit^mco mm'kN2if:^im\^>x^mL. a-fetiat^^e^ 
T)\^<Dmm^um^'^fzo ]SL^:^y7Ki:m^xmM<o^nwk^^mi"M\,z t 

mmmK^ o-m^v ymmmm (phs.s) ^v^v-M^mm^M^fzo ^^^^^x 
tfz. h*yi^VKxy)^i^M^^mKi^^^^&;itiiX^^o v> 

9^ h^<7)m^'k-:^'ci y ^-r^-d-'hXi>^o liK^vKfeti. *a:#<?5Fc^l^<?5, 

C^ajx. . 20% H F 7 F P D A /80% T R C D A )o CentriconSO^ ^ ;w ^ 
-«rfflV>T. 500^ 1 <?)4^#*)L#vt7S=Sr^ ^^«(^123irM^ jog?-^ F U A (PH 
5.5) ^rtDx.SCli:tc J:oT?3fe#L. 4000rpm-e9 55-^0^ ?*^Co iiJiX^S: 2 



(87) 00 2-5 15 980 

. 25^ i(7)M3^mMf- V ^ ^ t ti>K22x:x-2mm4 y^^^- h-r^::.t 
xRm^w±^-ttzo ^^K. 300^ 1 oijsKv-z., 150^ i (o^j^ymmmwi. 

400^ 1 <7)7}c, i3i:c;^2(»^ 1 <7)^>fkin:#?r22'C-e-B^&^ V^^.--?- M.7to Cent 
ri con 500:7^ ;Pi5^-:^>f$ffl L> 900^ M h 'J XMtfvi^ (pH9.0) -^jJfejtL. 4000 
rpm-e 2 :9'W^&'L^^^-r^ i t HJ: o T^^^-^tnl^Sr 'J >Ky - A ^>|5^*-r:g> « 

iS-r^-fb-r -!> i t J: 19 , ?i&'r4#M$^'ttiE;ic!^ =^Bfife ^ -^^ t ><>^'-e ^ ^ o i <7)fiit 
. ^fi-ffii. j^^uy-JT^y-PDA (EDA-PDA) ^ 7t Jio^^ y - ;VT 

5^-PDA (EA-PDA) ^m^^'th:zi:^^X-^^o I ^ t )V 
So EDA-PDA^<tO^EA-PDA$r'>'; 3!7'5^;w*9Ai5j:0'':{^nn*;VA 



C88) 002-515980 

I. ^i:^^m 

itc J:o-C^tb?ti^o M^J&^'^M^i 

-^WkUm^ki. Hewlett Packard %AS2A^y^ KT ^^^JSft$rffl v> 
Ttfo;to PDA^t^H- (-r^*?*.. -7 JPAi^ J: *°V-i=s) tcMLTti. 

Jt-felS^ (CR) ti. ^M^;*;t^^*-r^626nm (-rj3:^*>> 

Bo=l626/ (Isae+Ieze) 

C^'^' ^ B 0 fi 626nmn ^ ®l J|I<?? 5^ Jg * 536^ J: 626nntc ^ Jt -g> ?RJ|X^JS<7>'^ 



C89) !|ta2 00 2-5 1 5 98 0 

Ba=Ie26>/ (I536+I626) 

5^i"o ) 

tLX^mLtzo V *°V-AM<7)Jt^jS;^ (CR) a. T^^-Y htC:i.gL;t 
CR= [CBo-B.VBo] x100% 

tbKmm.^*i&o ^^mit. ^x<7)mM<D^ yy}\^j:-y^^^iii-r^i><oxi>y) 
. x-ox-f yy}Uj:.y'if-^<r>B^<^m^<omm-Am^m^j:ii<r>t^y). m&<r>w 



(90) #^2 0 0 2-5 1 5 98 0 

t -9 t:;^'^? tLTV^^^O-eCSpevakt, ,J.Am.Chem.Soc.l61:ll 
46[1993]), z^T)l^mmmP CA<D1 ~10%ig^!^!gr5lEii^/io 

$^L;t'; A) liov^Tli. 5,7-DCDA>6^'10,12-pc A J: ^MB^J^Jt-fe 

{&«P*'b;t^)-rii::*«:9-55>o;to 5,7-d C D A J: ;&(&^(7>|&]±{d:, ^<7)|i«o 

10^M<?)H8|tt:: J: »9 ^»fe<^ V V - A:*«^^ L> lO-BO^g-Mo^^tc J: 

o to-f 5$^Cii^J(7)a-0-^ y ^ ^^^y^Cneuramatic acid) (^>'7;i/jc 

$rMtt-r^o yy )i^j^y^^-^ )\y7.i,zj)u^x. zyT)i'm.ii. ^<D^<DT±y^ 

^^ Rg^i-a4><^-e{i^V>*^ HIV. ^'7<~JT. jX^M^yh 
aa-ijT. . y^>r (Streptococcus suis)^ 7 (Salmonella)^ -b^iJ^^f 



(91) #^2 00 2-5 1 5 980 

>vr -f T^-f xCNeisseria meningitidis);^ t'a)^tiit^^^-t&o 

io cholerae<7)a^> K h^->>-^^So it^&mAB'Cr.^cD'i]- 
■y':x-y hA (27kDa) ^ j: sy^B (11.6kDa) ? tl^ o Bfifc^fi. ffl^^ 

9>;z.n<^--> 3 ;y $r^C$-*^o n^9#^fi^ Pan^ j; j/fCharych (Langnuir 
13:1365[1997]) J: oT^^ tt;t J: ^ tC. Q.^ — ^;t5:SF)ig®M'^ fjt/^tcCii ^ 

KCtal^ Vibrio Cholerae^j^c/jn hJfiL?tT;V:^5 > 

*3J:O^/h^JE^^^^{*Sigma^%is,0AL^Co 5.7-K3•^^^:^^ ^mti-^^tTto 

*OiSte*fflV^Tp$aL. UVMIt (254nn) KX^m^Ltzo ->'T-fe^ V > 

Jtfe^S<7);t«6l::. a V 9«^$r5arMh ij pH7.0-c i mg/m1i:i^^3gR L 

tzo 500^1o;<f9>^^^«^'y ^^*|-e^ ±|fi<7> i ^ tc LT3|&jtt7l:#mffl'; ^KV- 



(92) #^2 00 2-5 15 98 0 

III E.coli^^o^ttS 

i^Se<?)7t«?)lC. E.coll^^ (Signa) ^'Xff.^^m.ii V yi^ y y ^ )\y ^ -^^\^X 
, pH7.0x-S#^L-C> l'ng/ml<7):ft|«:#j^ic L^^co 

0 2 9 K\t. E.coli:|^^tc|^-^^<7) 5 %C;,^ >j ify K:fe J: 0'95% 5,7-d C D A 



(93) !|^2 0 0 2-5 1 5980 

Plasmodiun 7 'J T*5I i fed-f-il^lj^,*) y'j: t'<D^^^!^(D^^ibmiii-t ^ 

i^~mmLtz^^. JVi^Jit:>'i5"fet:i^o/co ^^^<D^m^ (CR) itim 
100%-c^o;to ^<Oz^:^r-J^^. ^<7)^<^«^#4^ {M^i^. U^<D'):^>'h' 

C0*t4<7)fl4) L < {i^ m^ii. P. falciparum) 4 7t {i-e^O^tfac^^M^t?);?*^ 

-f -b V T • =fy V j-CNeisseria gonorrhoeae)^ x O^lf :t • z^;!/:::. "7 'f * C 
Vibrio vu1nificus)<7);i?:^>i)^'^ ^ <;^m?tL/io ±^'m^^Un^<Din.ii^<Dm.& 

it^mnsKnWL^fixy^^^o 

t'(0!xm^j:mm<DmM't^^^iii-t^/zto(Dm.^<D^^i:u^t^o 
V. m^^mmt^mn (voo <?)^m 
2is^K<?)-^<7)^i6iB«»±. (voc) ^it^^mm^^m 



(94) #^20 0 2-5 1 5980 

m^Tbm^-r^ (-rKc^-fb. ^Mc^M^t-r:hT-:fu-^) CKarpe^,, J. Chrom 
atography A 708:105[1995])^ L35-L^:^^t>^ ^i^h<DlfmitMmxi,y) . mm 

x$,^. mm'^mmx<7)^mK'MLx\^^^£\^^o mzit. ^tii^mm^(DmMm<D 
Kii\f^xm^^^tio (qcm) ^^xxf^M^^i^ (saw 

) ^SOet ^ 'i^ttt5<7)-b>'9-- (^Jx.{i^> Rose-Pehrssont, ,Anal.Chem.60:280 
1C1988]) ^#M?tL;!iV>o ) ilffl ? tL;^c®» t t tC^MiJj^^^k^^ 

QCMtfz\tS h^Km-^y.^tz^iy-^-tmm^fl^o SAW. QCMco-fi 



(95) 0 02-5 1 598 0 

Ttcl-'^fi* t ;t*!3500pprn<7>l-:t ^ ^ J- ;vic^^-r-g> i t J: V) . ^S^feffi P C A 
^iz^\,^X. P C A(DM^-'m.^mi^y }^^^mML. UWmm (254nm) J: 

% (5(X)ppm) -CSlJ5gpr^'^'fe^'fb565^|t,tt7to i<7>i5^;v-^i*|-cji> T;v=r-;p 

AKM Lxitmm M mmm ^m-r^^ umi^mm k^^^^x. jtfe^e^ k ^ 



(96) !^^2 0 02-5 15 980 

tltf'S:^'^v>CCarcy;j3 iiyfKowalski, Anal. Chem. 60: 541 [1988])^ m^fflv^^ 

^^<Sffl-rs ^co-e^^CCarey, Trends in Anal. Chem. 13:210[1993])^ :^mm 
oin-situ-e<7>#:£S-miM-r^^: ^^-ij-i^yu VirLT'e<^^*J^ 

^mmm<Dm^ Ku-t^mm^ wkn-^^i^ :Ltib^^^fix\^>^ cEWen 

t,, Angew, Chem. Int. Ed. Engl. Vol.32, p.llO[1993])^ 'PJ^ff, it^i^ I ii 
(entrapment)^^S:^^-^^C:i:-e*So Cl tL^O^^N-fi. /s:fi7lcMft><^) 



(97) ^^^2 002-515980 

#<7)'^^$r'^tpo ^:<75iat^^v^T> PDA (^^^a-^fi^-OS?) 3 O^^^tt 
VII. ^^rv^p.^ — ^^)ify YKX^>if)Vr2-7.<D^m 

A(7)UV-nr^i;^^^' h;i^$-0.1Mij (pH6.5) ^-CtmLfZo ^<Dm 

mi^'P'^<^m^^^^y ■f^i^y'yy VtL/zo ^r;v=r-^. t ^c{i^<7)#<75M'ftffl 

m<om^tLX^-rii<r>'C:$>^. (A) />*-7^'i5^^'>>' KC0.1M«J v-ge^ttf^S, p 
H6.5) ; CB)10-On*^i5^;V=r->^^»<0 t =0.02>$5-) : CC )10.0rrM^;v n - 



(98) !|#«2 0 0 2-5 1 5 980 

(Dif-^Kmm-r^o Jt-fe/s^ (cr) a. ±x-MmLfzx oi^. t=o.o2, 30 

. 60^lC^LT^tL^'tt5.2, 13.7, ^ J: 0^17.1% -e^fe o ;to ^mt\t^ilh<D 

m.'^y.tzmvc^m-^myi^xm^tz^ ^mt^x^-'^^) ymmmm (ph6.5) ct^-e 
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